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New Universities in India. 


vas multiplication of universities in a 
country is not necessarily a sign of the 
advancement of higher culture but to put 
it at the lowest it is proof of increased 
educational effort. For about a decade now, 
no new university has come into existence 
in India and the total number of eighteen 
has even been reduced by one, owing to 
separation of Burma. The recent inaugu- 
ration of political reforms in the country 
with establishment of provincial autonomy 
as one of its main plans and the public 
discontent with the present system of educa- 
tion would, however, seem to be responsible 
for the growing aspiration visible in many 
parts for the creation of new universities. 
They will obviously be welcomed, specially, 
if they strike out new lines of development 
and avoid some dangers which will be 
pointed out at the end of this article. 


One does not associate the North-West 
Frontier Province with cultural activities of 
any kind and it generally figures before the 
public eye, only in connection with problems 
of military defence, But a university is in 


prospect in the city of Peshawar in accord- 
ance with the feelings repeatedly expressed 
by the people of the Province and accentu- 
ated by the constitutional difficulties which 
have arisen in connection with the operation 
of the Punjab University in areas outside 
the jurisdiction of the Province. A Congress 
Ministry has just come into power and 
though it is doubtful if it will concern itself 
with this problem, before tackling the more 
urgent question of spreading literacy, it 
cannot be delayed very long. It cannot be 
said that the Islamia College, Peshawar, is 
already large enough for being transformed 
into a university and there is also the prob- 
lem to be solved regarding the other college 
in the city maintained under missionary 
auspices, The Edwardes College, Peshawar, 
but the former difficulty has also an advant- 
age in its favour, while the establishment of 
a Peshawar University and not an Islamia 
University will solve the latter. This will 
only be in accordance with the repeated 
declarations of Government and other author- 
ities. Those who know the present condi- 
tions of the finances of the Province are of 
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opinion that the establishment of a univer- 
sity is not possible without a further increase 
of the subvention from the Central Govern- 
ment. It is not for us to say whether this 
would be possible at the present or even in 
the immediate future. But there is no doubt 
that the establishment of a university at the 
very entrance of the Khyber Pass will go a 
long way to civilize the tribes of the Frontier, 
some of whom have already come within 
the cultural influence of the Islamia College. 

When the movement started in the United 
Provinces, soon after the publication of the 
Calcutta University Commission’s Report, to 
establish unitary and residential universities, 
in preference to those of the affiliating type, 
something had to be done with the numerous 
colleges affiliated to the old University of 
Allahabad. This led to the establishment of 
the University of Agra which took under 
its wings not only the numerous colleges of 
the United Provinces but also those scatter- 
ed all over Rajputana, Central India and 
Gwalior. A member of the Senate of the 
Agra University has already given notice 
that the University should have nothing 
to do with the colleges outside the United 
Provinces and a separate university for 
Rajputana will, therefore, soon have to be 
taken into consideration. This will only be 
the fulfilment of a long-standing demand on 
the part of the people of Rajputana, for 
a separate university of their own, to develop 
their culture and to cater to their peculiar 
local needs. In fact, there were schemes 
adumbrated on former occasions and given 
up for some reason or another, but there will 
now be more than one compelling reason 
for a resumption of the idea. 

Assam and Orissa have been demanding 
universities of their own for some time, the 
recent constitution of the latter into a sepa- 
rate province making its request more and 
more vociferous. A distinguished special 
officer, Mr. J. R. Cunningham, who has had 
the advantage of having been its Director 
of Public Instruction for years, has actually 
prepared a scheme for the establishment of 
a university for Assam in accordance with 
a resolution of the Legislative Council and 
it is not improbable that action will be 
taken upon it at an early date in spite of 
the notoriously poor finances of the Pro- 
vince. Apart from considerations of the 
special cultural needs of the Province, Assam 
deserves to have a separate university of its 
own even merely because the University of 
Calcutta to which the colleges of Assam are 
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now affiliated is an unwieldy machine which 
has enough work to do in the huge Province 
of Bengal, even minus Dacca, which has a 
unitary and residential university of its own. 

If there is any justification for having 
provinces for separate linguistic areas, there 
is even greater justification for giving them 
separate universities. Distributed over four 
provinces, Bengal, Bihar, Central Provinces 
and Madras the Oriyas had been deprived, 
for a long time, not only of the advantages 
of homogeneous lives, but also of developing 
their common languages and culture, but 
now that this has been rectified and there is 
a separate province of Orissa, a new univer- 
sity is inevitable. A Committee has already 
examined the question and however difficult 
it may be to get the Gevernment of India 
to increase its subvention to the Province, 
the Minister and the public will soon have to 
find money for transforming the Ravenshaw 
College of Cuttack into a university for 
Orissa. The Oriya language has not been able 
to keep pace with the literacy renaissance 
that has been evident all over India, but it is 
hoped the establishment of a university will 
give adequate opportunities to the people of 
the Province for this laudable purpose. 

Among the problems with which the newly 
formed Province of Sind is faced is that of 
a university of its own. An important 
Committee has already considered the ques- 
tion and recommended the appointment of 
a special officer to work up the details of 
the question and there is no doubt the 
Government is trying to find out ways and 
means to meet this development. - It is not 
merely that the Sindhis have a language of 
their own still awaiting development. 
Geographical conditions make it rather diffi- 
cult for the Province to participate, in any 
intimate manner, in the activities of the 
University of Bombay which is situated at 
a considerable distance. The people of Sind 
have also had a grievance, with what justifi- 
cation it is not for us to judge, that in the 
loaves and fishes of university patronage, 
the Dececani and the Gujerati have had a 
disproportionate share leaving the Sindhi in 
cold. It may not also be improbable that 
the establishment of a university in Sind— 
as it is likely to be at Karachi—will enable 
special attention being paid to some new 
subjects in India like Marine Biology and 
Naval Engineering. 

The University of Bombay has suffered in 
the past, as anybody with a knowledge of 
its working knows, by the rivalries of the 
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Mahratti and Gujarati communities which 
are both concerned with the working of the 


institution. It is eminently desirable that 
this jealousy and bad feeling should be put 
an end tu, as early as possible by the estab- 
lishment of two separate universities at 
Poona and at Ahmedabad for the two 
linguistic areas. Poona is one of the most 
populous educational centres in India with 
three colleges of immense size, due more or 
less entirely to indigenous enterprise and is 
an admirable centre for a unitary university. 
Its salubrious climate and the keen intellec- 
tual powers of the Deccani Brahmin whose 
stronghold it has been for centuries are 
other attractions. We hope that when the 
university is established, the glories of the 
Poona of the Peshwas will be revived once 
more, and the countrymen of Tilak and 
Gokhale will add new lustre to their distin- 
guished record of scholarship and service 
and thirst for educational expansion. 

Ahmedabad cannot be said to be as ripe 
as Poona for a separate university of its 
own, but it is becoming an increasingly 
important educational centre, as may be 
seen from the fact that two new degree 
colleges have been opened within the last 
two or three years, due again to the philan- 
thropy of its merchant-princes. Gujarati, 
with Bengali, may be said to be among the 
most active Indian languages of to-day, 
flowering forth into a new and vigorous 
life, and the people have deserved a univer- 
sity of their own. Within the next few 
years Sabarmati will have a new association 
added to its name, with a university nearing 
its stately towers on its banks, with the 
generosity of the enlightened millionaires of 
Ahmedabad. Before we conclude this sec- 
tion, we have only to add that the Senate 
of the Bombay University as well as the 
Bombay Legislative Assembly, have recently 
blessed this scheme of starting new univer- 
sities for the separate linguistic areas. 


After the establishment of universities in 
the two premier states of India, Hyderabad 
and Mysore, Baroda must have followed 
suit in the natural order of things, especially 
as schemes for a separate university for the 
State have been in existence for several years 
and detailed proposals are available, but 
Travancore has stolen a march over her and 
the next academic year will see a new uni- 
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versity amidst the palm-girt lagoons of 
Malabar, at Trivandrum, the Capital of the 
State, almost at the very romantic edge of 
the whole cvuntry, Cape Camorin. Judged 
by advancement in the percentage of literacy 
and the number of colleges in the State, the 
establishment of a separate university can- 
not be delayed any longer. In fact, it is 
surprising, the university should not have 
materialized long ago. It should also be 
matter for gratification that it is not pro- 
posed to make the university a replica of 
the existing universities in India, but it will 
strike out new lines of its own.* 

We need not shirk the fact that there is 
sume discontent in the Kerala country that 
the scheme is not for a pan-Kerala university 
which may be a matter of special interest 
and pride to the entire Malabar country. 
But it may be pointed out it is not an easy 
task to establish a common university for 
an area administered by three different 
political authorities, the British Government, 
Travancore and Cochin. There is no reason 
why the special culture of Kerala should not 
be considered safe in the hands of a Travan- 
core University. Again the establishment of 
a university by Travancore does not neces- 
sarily negative the prospect of a pan-Kerala 
university when it may be found possible. 

It is perhaps, not much use prophesying 
in matters of this kind, but it may be said 
that within the next five or ten years there 
will be more than half a dozen universities 
established at various centres in India in 
British territory as well as in the states. 
But the establishment of new universities 
will not be of much use unless some warnings 
are kept in mind. They should not be mere 
imitations of the existing universities in 
India, but shonld cater to new needs which 
have been pressing themselves on the public 
attention. Their organization should be 
such as to prevent members of the staff 
from wasting much of their time on the 
routine details of university administration. 
It must also be recognized from the very 
beginning that the function of a university 
is not to examine students but also to en- 
large the bounds of human knowledge. 

P. SESHADRI. 





* Since the article was in type, H. H. The Maharaja of 
Travancore has issued a Proclamation inaugurating the 
University of Travancore. 
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Bombay Fisheries Department. 


UR readers are no doubt familiar with 
the establishment of a small Fisheries 
Department at Bombay about 4 years ago 
with the original intention of increasing 
the supply of fish in the city of Bombay. 
We have had opportunities to review the 
activities of this enterprise and to express 
our satisfaction on its working under the 
charge of Dr. 8. B. Setna. <A short account 
of its activities during 1935-36 is contained 
in the “ Annual Report of the Department 
of Industries, Bombay Presidency, 1935-36.” 
The Department has amply fulfilled its 
original purpose by popularising the use 
of launches for the rapid transport of fish 
and for storage of catches in ice; their 
benefits are now being realised fully by the 
fishermen themselves. In consequence, the 
quantity of fish brought into Bombay has 
increased considerably since the establish- 
ment of the Department, and the fishermen, 
even at distant places, have benefited 
greatly from its activities. Unfortunately, 
there is a lack of suitable landing sites for 


fish and this has entailed a great hardship 
for the commercial interests. 

Suitable apprentices from among fisher- 
men are being trained by the Department 
to man the launches, and experiments 
with new types of fishing nets are being 
conducted to improve the yield. Definite 
steps have been taken by the Department 
for the development of Inland Fisheries 
and the scheme includes the propagation 
of “‘Gourami”’, a survey of the various 
sheets of water in the Presidency, fattening 
of fish in wells and tanks and fish culture 
on a large scale. 

The Fisheries Officer was also engaged 
during the period under review in the 
formation of Co-operative Societies for the 
benefit of fishermen. The Fisheries Infor- 
mation Bureau, working under the auspices 
of this Department, attended to a large 
number of inquiries dealing with the various 
aspects of the fish-trade. The Bureau also 
collected statistics and other data bearing 
on the fish trade in the Presidency. 


Indian Science Congress—Silver Jubilee Meeting, January 1938. 


7 arrangements in connection with 

the forthcoming Joint Meeting of the 
Indian Science Congress and the British 
Association are now assuming final shape. 
A tour through Central India and Northern 
India before the session (from 16th—29th 
December) and a tour through Southern India 
after the session (January 11th-13th) have 
been arranged for the delegates. In addition, 
shorter excursions to places of scientific 
interest in Bengal and Bihar are being 
arranged during the period December 29th 
to January 2nd. 

The Session in Calcutta is likely to be of 
great interest, for many of the foreign 
delegates are reading papers and taking 
part in the discussions, while members of 
the delegation are also being invited to give 
the four or five popular evening lectures. 
The following lectures have already been 
arranged :—Sir Arthur Eddington on “ The 
Milky Way and Beyond ’’; Prof. F. A. E. 
Crew on “The Biology of Death” and 
Prof. H. J. Fleure on “ Stages in the Growth 
of Civilization ”’. 

Of the papers that are being contributed 
to the Sectional meetings, the following 


may be mentioned as of special interest :— 
In the Mathematics and Physics Section : 


‘“‘Tsotopic weights by the doublet method,” 
by Dr. F. W. Aston ; “‘ Theory of scattering 
of protons by protons,” by Sir Arthur 
Eddington; ‘ Recent eclipse results, and 
the compiex spectra of nove,” by 
Prof. F. J. M. Stratton and “‘ The applica- 
tion of electron waves to the study of sur- 
faces,” by Prof. G. P. Thomson. In the 
Chemistry Section: ‘“‘ Resonance and mole- 
cular structure,” by Prof. Lennard-Jones 
and ‘‘ Photosynthesis of carbohydrates in 
vitro,” by Prof. E. C. C. Baiy. In the 
Geography and Geodesy Section : ‘‘ Geography 
and the scientific movement,’’ by Prof. H. J. 
Fleure and “The great divide,’’ by Prof. 
C. B. Faweett. In the Botany Section: “The 
nature of the subterranean algal soil flora,” 
by Prof. F. E. Fritsch; ‘The biology of 
crossing-over,” by Dr. C. D. Darlington and 
“The structure of the chromosome ”’ by Prof. 
Ruggles Gates. In the Zoology Section : “The 
Zoogeography of the freshwater fishes of South 
and East Asia,” by Prof. L. F. de Beaufort. 
In the Anthropology Section: ‘“ The crisis in 


modern anthropology,” by Baron von 
Eickstedt; ‘‘The functions of physical 
anthropology,” by Prof. R. A. Fisher and 


“The anthropology of the Todas,” by Prof, 
L, Cipriani, 
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The Thermodynamics of Duststorms. 


By B. N. Sreenivasaiah and N. K. Sur. 
(Meteorological Office, Poona.) 


[)UStsToRMs are among the striking 
instability phenomena in which con- 
siderable amounts of energy are manifested. 
They are of the same class as thunder- 
storms ; indeed, a typical duststorm (called 
Andhi in North-West India), which should 
be distinguished from a mere dust-raising 
wind, is not essentially different from a 
thunderstorm except that the former is 
associated with less precipitation than the 
latter-and possesses the additional peculiar- 
ity of raising large quantities of dust. The 
autographie records of wind, pressure and 
temperature relating to a duststorm show the 
same characteristics as those relating to a 
thunderstorm. 


So far as India is concerned, duststorms 
chiefly occur in North-West India and the 
neighbourhood during summer, although 
they are known to occur occasionally in 
other parts of the country and in other 
seasons. They are associated with vigorous 
squalls during which the wind often attains 
enormous force (instances are on record 
when velocities of over 70 miles per hour 
have been reached) and usually undergoes 
a change in direction. A sharp rise of pres- 
sure and a marked sudden drop in air 
temperature are the cther usual character- 
istics. Visibility is extremely poor during 
the phenomenon on account of the dark rolls 
of dust which rise to a considerable altitude. 
The vigorous squalls and the poor visibility 
renders duststorms a danger .to aerial navi- 
gation. 


The authors have chosen the duststorms 
of Agra for study because, in addition to 
being a station typical of the region common- 
ly affected by duststorms, the location of 
the Central Upper Air Observatory for India 
at that place has made it possible to obtain 
records of upper air soundings pertaining to 
duststorms, in addition to the usual meteo- 
rological records. 


A statistical analysis of the characteristics 
of 152 duststorms which occurred at Agra 
between 1924 and 1930 has been made. The 
following table gives the monthly frequencies 
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of duststorms brought out by this analysis : 
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It is seen from the above table that the 
frequency of duststorms increases with the 
progress of the hot season and reaches a 
maximum iu May. In June the number 
becomes slightly smaller although it still 
remains quite high. It should be mentioned 
that, in this month we get a larger proportion 
of thunderstorms as the amount of moisture 
in the atmosphere becomes _ greater. 
Ramanathan! has explained these variations 
with reference to the mean monthly tephi- 
grams relating to the soundings of the 
atmosphere over Agra. After the monsoon 
establishes itself (which happens in Agra by 
about the middle of July) duststorms cease 
to occur. There is a secondary maximum of 
frequency for duststorms in October, but 
this is very small, only 3 duststorms having 
occurred in this month in 7 years. The hour- 
ly frequencies of occurrence of duststorms 
show that no duststorms ordinarily occur 
between 6 and 8 A.M. The frequency in- 
creases thereafter with advance of the day 
and reaches a maximum between 16 and 18 
hours, suggesting that insolation plays an 
important part in duststorm phenomena. 
The frequency falls somewhat rapidly after 
18-19 hours but a fair number of duststorms 
do occur at night being probably associated 
with the passage of cold fronts. Other 
results of the statistical analysis will be given 
in a detailed paper to be published eslewhere. 
A word or two may be said about the preci- 
pitation in duststorms. In the earlier dust- 
storms of the season, the precipitation is 
usually slight, often consisting of a few 
drops only. With the progress of the season 
when more moisture is brought into the 
atmosphere the associated precipitation in- 
creases in amount and ultimately, when the 
phenomenon merges into the pure thunder- 
storm type, the precipitation becomes 
copious, 
F 
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In order to study the mechanism of dust- 
storms a few special sounding balloons were 
let off from Agra at the instance of one of the 
authors (B. N. Sreenivasaiah) in the summer 
of 1932 whenever conditions appeared favour- 
able for duststorms to occur. Meteorographs 
of the Dines type with magnified scales*® of 
temperature and pressure were used, and the 
ascents were restricted to 6 km. Of the 
records retrieved, four have been found use- 
ful for study; two of these relate to one 
duststorm day, one of the instruments having 
been sent up before and the other after the 
duststorm ; the third record was obtained 
during the progress of a duststorm while the 
fourth was obtained from a meteorograph 
sent up 6 minutes before a duststorm. set in. 
In addition to these special records, a few of 
those obtained from such of the routine 
sounding balloon ascents as happened to 
have been made before a duststorm have 
also been used for detailed study. 


Two records relating to 28-6-1932 have 
been reproduced in Figs. 1 and 2. The thick 
continuous line represents the tephigram 
and the thick broken line the estegram 
(same for all practical purposes as the curve 
of wet bulb temperatures) relating to thé 
ascents. : 

The first record shows a layer with super- 
adiabatic lapse rate of temperature between 
surface and 0-9 km. (about). As explained 
later, the magnitude of the lapse rate is 
sufficient to cause instability in the layer. 
Consider a particle A (unit mass) in this 
layer to ascend on account of its instability. 
It will gain an amount of energy represented 
by the area A BF in its journey to F and 
there have sufficient kinetic energy to carry 
it to the condensation level G and then to 
H, making it lose an amount of energy equal 
to F GH in this part of the journey. FGH 
being smaller than A BF, the particle can 
reach H. Beyond H the particle is again 
unstable and rises to K gaining energy equal 
to HJ K. The total energy gained is thus 
HJIK+ABF—FGH. This is a case of 
real “‘ latent instability ’**. It is to be noted 
too that, in this instance, the initial ascent 
can take place, on account of instability 
present in the layer, without expenditure of 
energy. (Cf. instance of insolation acting as 


trigger discussed by Normand.*) 

The subject of latent instability has been 
fully discussed by Normand and also by 
Sohoni and Paranjpe**, 


In aceordanee with 
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their criteria, layers of “latent instability ” 
are given by points on the ‘ Estegram ’ which 
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Fig. 1. 
Tephigram of the Sounding at 144 57” on 28-6-32. 
—— Tephigram. —--- Estegram. 
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Fig. 2. 
Tephigram of the Sounding at 164 15” on 28-6-32. 
—— Tephigram. —<-=- Estegram. 


lie to the left of the lowest saturation 
adiabat touching the tephigram, while the 
“environment of latent instability” is 
given by points on the tephigram which lie 
to the right of the highest saturation adiabat 
touching the estegram. Thus in Fig. 1, a 
particle in the layer between the heights 
represented by D and E can become unstable 
if raised to a point in the environment 
between X and Y. Similarly in Fig. 2, the 
environment of latent instability extends 
from L to the highest point reached by the 
balloon while the layers of latent instability 
extend from P to Q. 
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An examination of the available records 
of soundings of duststerm conditions from 
the point of view of latent instability shows 
that the occurrence of duststorms is mostly 
associated with the existence of a state of 


latent instability in the atmosphere. The 
mere existence of latent instability is not, 
however, sufficient to cause the phenomenon ; 
a suitable agency or trigger is needed to give 
the initial displacement necessary to lift the 
layer of air possessing latent instability into 
that part of the environment where it will 
gaia energy. For instance in a case like 
that of Fig. 1, the instability in the layer 
between surface and 0-9 km. is itself suffi- 
cient to lift a layer from A to H. On the 
other hand, in a case like that of Fig. 2, 
sume other outside agency is needed for 
lifting up the lower layers. As discussed by 
Normand in a recent paper,‘ several factors 
like insolation, the rising of air over hill or 
over another colder air mass, convergence, 
ean act as agencies for bringing about the 
release of the stored-up energy. The-present 
authors have examined some soundings of 
duststorm conditions in detail with a view 
to finding out the trigger in each case, 
evidence being sought from the general 
synoptic weather situation, changes in upper 
winds and air sources, isochrones of occur- 
rence of duststorms in the neighbourhood 
and a comparison of wet bulb temperature 
at the ground after duststorm with the wet 
bulb potential temperatures obtaining in 
the upper air before duststorm. Two out of 
the six cases so far examined point to inso- 
lation and the resulting superadiabatic lapse 
rate of temperature in the lower layers as the 
exciting cause for the release of energy while 
in four other cases, the undercutting and 
uplifting action of a cold air mass appears to 
have been the agency responsible for this. 
In 3 out of these 4 cases, the cold air mass 
came in the rear of a low pressure area pass- 
ing across the station. In the remaining 
case it was apparently associated with a 
locally developed cold front of a neighbour- 
ing thunderstorm. As a typical instance of 
the analysis, the case of the duststorm of 
28-6-1932 is discussed below :— 

On this day a duststorm occurred at 
15 hours 38 minutes accompanied with 
thunder and light rain. Two meteorographs 
were sent up, one at 14 hours 57 minutes, 
i.e., before the duststorm, and the other at 
16 hours 15 minutes, i.¢., after the dust- 
storm, Both have been retrieved, The 
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tephigrams (with estegrams) relating to the 
ascents have been reproduced in Figs. 1 
and 2. It will be seen that at 14 hours 
57 minutes, layers of latent instability ex- 
tend from the surface to about 5 km. while 
the environment of latent instability com- 
prises the atmosphere above 2-5 km. (up to 
the highest level reached by the balloon). 
Fig. 1 shows that a considerable amount of 
energy could be realised on this day if air 
layers from below were forced into the 
environment of latent instability. The 
particle from A, for example, would have had 
a speed of 35-40 miles per hour when it 
reached K. 


Duststorms occurred at some stations .in 
North-West India on this day, but did not 
reveal any regular time-sequence which one 
should naturally expect if a regular frontal 
passage was responsible for these. Upper 
winds and sources of air did not undergo any 
material change between the 28th and 29th. 
Also, the wet bulb temperature on the 
ground (as recorded by a thermograph) is of 
the same order as, and not lower than, the 
wet bulb temperatures which would be at- 
tained by descent of air from above. There 
is therefore no positive evidence of a cold air 
mass having come from elsewhere and acted 
as a trigger. On the other hand, the tephi- 
gram shows a layer with a superadiabatic 
lapse rate of temperature between surface 
and 0-9 km. caused, apparently, by the 
strong sunshine which existed up to 14 hours 
30 minutes on this day. Making allowance 
for variation of vapour pressure with height*, 
the lapse rate should be more than 
10-9° C./gkm. in this layer in order to make 
it unstable. Actually, the sounding shows a 
larger lapse rate, viz., 11-5°C./gkm. As has 
already been explained, air rising from this 
layer on account of instability can, without 
expenditure of energy, reach a level beyond 
its condensation level and get into the envi- 
ronment of latent instability. Thus the 
trigger in this case should be considered to 
be insolation causing the high lapse rate. 


Fig. 2 which is the tephigram of the record 
after the duststorm shows some striking 
differences from the first record. In the first 
place, the superadiabatic gradient in the 
lower layers has now given place to a weak 
inversion between surface and 600 metres. 
The agency which acted as trigger for the 
phenomena is thus now absent. Although 
latent instability is shown by this record for 
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certain layers, the layers of latent instability 
do not extend to the surface; the lower 
limit of the environment of latent instability 
has gone up and is 0-5 km. higher than 
before, i.e., particles have now to be raised 
higher up in order to manifest instability. 
For layers below the 930 mb. level, the work 
which has to be done on the particles in 
order to raise them to the environment of 
instability is comparable to or larger than 
the energy that the particles can gain after 
reaching that environment. So far as these 
particles are concerned, therefore, the case 
is one of pseudo-instability. No instability 
phenomenon occurred on the 28th after 
16 hours 15 minutes. 


The conditions depicted would however be 
favourable for development of instability as 
soon as insolation again brought in a super- 
adiabatic gradient in the lower layers or 
other suitable trigger intervened. It is inte- 
resting to note that a duststorm did again 
occur on the next day. 


With regard to the seasonal variation of 
duststorms it may be added that, with the 
progress of the hot season, the tephigram 
tends to become more and more horizontal, 
thus increasing the area enclosable between 
it and a saturation adiabat. If, with this 
favourable background, the introduction of 
moisture takes place on a particular day, 
the wet bulb curve and the tephigram close 
up ; and this increases the depth of the layer 
of latent instability, lowers the base of the 
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environment of latent instability and in- 
creases further the area enclosable between 
the tephigram and a saturation adiabat. 
These conditions favour greater and easier 
release of energy. The fact that duststorms 
do not occur more frequently than they do, 
although the temperature gradients near the 
ground may be superadiabatic day after day 
in summer is probably due to the absence of 
real latent instability on all these days. If 
and when moist air is brought in, perhaps 
by a western disturbance, conditions become 
favourable and if the superadiabatic gradient 
helps by acting as a trigger, instability occurs. 


A fuller account of this investigation will 
appear elsewhere. 


The authors wish to record their thanks to 
Dr. C. W. B. Normand, for his keen interest 
in the work, to Mr. G. Chatterji for the faci- 
lities given at Agra for the soundings and to 
Mr. K. P. Ramakrishnan for assistance in 
computations, etc. 





1 Ramanathan, K,R., Mem. Ind. Met. Dept., 1930, 25, 
81. 


2 Chatterji, G., Sci. Notes, 7nd. Met. Dept., 1931, 4, 49. 
3 Normand, C. W. B., Mature, 1931, 128, 583. 
Sohoni, V, V., and Paranjpe, M. M., Mem. Ind. Met. 
Dept., 1937, 26, 131. 
4 Normand, C. W. B., ‘On instability from water 
vapour” under publication in Q. J. Roy. Met. Soc. 
5 Brunt, D., “* Physical and Dynamical Meteorology,’’ 
p. 45, 
(Received October 16, 1937.) 


Whale-marking Voyage of the R.R.S. William Scoresby. 


you Royal Research Ship William 
Scoresby, the Discovery Committee’s 
smaller ship, which is now used mainly for 
whale-marking, has already sailed, the pur- 
pose of her early start being to search for 
whales in sub-Antarctic waters before they 
have reached the Antarctic feeding-grounds. 
The route to be taken depends largely on 
the abundance and movements of whales. 
Fuel will be taken, however, at South 


Georgia in November, and it is probable 
that operations will then be extended east- 
wards towards Bouvet Island if ice condi- 
tions are suitable. 


In the second part of the 


season the ship will move to more westerly 
regions, near the South Shetland Islands and 
in the eastern part of the Pacific sector, 


The William Scoresby sailed on September 
16 and is expected to return about April 15, 
1938. Mr. G. W. Rayner is in charge of the 
operations and Lieut. R. C. Freaker in exe- 
cutive command. 


Some four thousand whales have now 
been marked and more than ninety marks 
have so far been returned.—(Nature, 1937, 
140, 572.) 
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Acoustic Velocity in Organic 


Compounds. 


In a series of papers published in the 
Proceedings of the Indian Academy of 
Sciences for 1935 and 1936, the author 
made some observations on the relation 
between sound velocity and chemical con- 
stitution. Therein, it is pointed out that 
the sound velocity differs between isomers, 
if isomerism is of the positron kind. Thus, 
the acoustic velocity is not the same for 
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of diffraction of light by ultrasonic waves 
at about 7-3 m.c., the frequency being 
determined accurately by a precision wave- 
meter. The temperature was the same in 
both the liquids. It was found that the 
pinenes gave identical sound velocity at 
the same temperature. 

Table I gives a summary of the results 
obtained in the pinenes and in some 
others. It is interesting to note here 
that the acoustic velocities in the pinenes 
are comparable to those in compounds of 








TABLE I. 
Acoustic Adiabatic 
Liquids Chemical Temperature} Density velocity in | compressibility 
formula in °C. m/s B x 106 
d-Pinene CyoHic 24-0 0-878 1247 73-3 
l-Pinene.. CyoHis 24-0 0-878 1247 73-3 
Ethyi benzene C,H; -C.H; 23-9 0-865 1312 67+1 
Diphenyl ether a -O aa 24-0 1-072 1469 43-3 
Indene $3. pak Das 24-0 1-006 1439 48-0 
Ethyl lactate . ICH; - ono: -COOCc.H, 23-9 1-030 1268 60 +4 




















the xylenes, or the same between the 
a- and f-picolines or between the butyl 
and isobutyl alcohols. It would, there- 
fore, be of interest to find whether optical 
isomers show any such difference. 

The acoustic velocities for the d- and 
l- pinenes were investigated by the method 


the aliphatic. class, and definitely not to 
those of the aromatic group. 


S. PARTHASARATHY. 
Indian Institute of Science, 


Bangalore, 
November 1, 1937. 
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On a New Line in the Raman Spectrum 
of Solid Carbon Dioxide. 


THE Raman spectrum of solid carbon 
dioxide was first investigated successfully 
by McLennan and Smith! who observed two 
Raman lines at 1285 cm.-! and 1388 em.-! 
respectively. No particular care, however, 
appears to have been taken by these authors 
to investigate whether there are any Raman 
lines lying very close to the Rayleigh line. 
The investigation has, therefore, been 
repeated by. the present authors, using suit- 
able experimental arrangements for record- 
ing Raman lines in the neighbourhood of 
the Rayleigh line. Commercial “‘ Dry Iee ” 
was locally obtained in the form of heavy 
solid blocks, which, when washed with 
ether and kept in an unsilvered Dewar 
vessel, remained as a translucent mass for 
a long time. The Raman spectrum of one 
of these blocks was photographed. The 
spectrograph used in the present investiga- 
tion is the same as used previously in this 
laboratory for similar investigations. The 
dispersion is about 11-5 A.U. per mm. in 
the neighbourhood of the Hg line 4047 A. 
With an exposure of about 4 hours, a new 
line with A’ =58 cm.-! was observed, 
besides the two lines 1285cm.-! and 1388 
em.-! The new line is at least twice as 
strong as the intense line 1388 em.-! 

The appearance of this new line with 
such a large intensity in the Raman 
spectrum of solid carbon dioxide is signi- 
ficant in view of the fact that in this case, 
the lattice being cubic,? and the molecule 
centro-symmetrical, Raman lines due to 
lattice oscillations cannot have appreciable 
intensities. It has: already been pointed 
out by one of the present authors® (S.C.S.) 
that lattice oscillations cannot produce 
Raman lines of appreciable intensities un- 
less there is an asymmetry of arrangement 
of the molecules around any particular 
molecule. The results of investigation of 
the Raman spectra of ammonium halides 
at different temperatures by Menzies and 
Mills lead to this conclusion. Since, in the 
crystals of solid carbon dioxide (accepting the 
molecule to be centro-symmetrical), no such 
asymmetry can be postulated, it is evident 
that the origin of this new line is other than 
lattice oscillation. This line may be due to 


intermolecular oscillations in loosely polyme- 

rised groups formed at the low temperature. 
Details of the 

published later. 


investigation will be 
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The authors are indebted to Prof. 
D. M. Bose for providing facilities for the 
work in his laboratory. 

S. C. SmRKAR. 
J. GUPTA. 
Calcutta, 
University College of Science, 
November 6, 1937. 





1 McLennan, J. C., and Smith, H. D., Canad. /. Res., 
1932, 7, 551. 

2 Wycoff, The Structure of Crystals, 1931, p. 236. 

8 Sirkar, S. ©;, Znd. J. Phys., 11, Part V (in the Press). 

* Menzies and Mills, Proc. Roy. Soc., 1935, 148, 407. 





A Convenient and Rapid Method for 
Determining Compressibilities of Gases 
and Vapours. 


AN accurate method of determining com- 
pressibilities of gases and vapours by 
studying the variation of refractive index 
with presstire has been recently! reported. 
The usual method of determining the 
refractive index is to count the number of 
bands for various pressures or changes in 
pressure. This involves considerable time 
and trouble, particularly in the case of 
vapours, where quite a large number of 
bands have to be _ patiently counted. 
During the course of my work, I have 
found that accurate results can also be 
obtained by an alternative method, where 
the pressures corresponding to known 
refractive indices are determined. The 
reference standard of refractive index is 
provided by any gas, such as methane, 
whose refractive index has been already 
determined for various pressures by the 
usual method of counting the bands, and 
white light is used for the comparison 
(as in testing the purity? of the different 
samples of gas or vapour) instead of mono- 
chromatic radiation. 

From the observed pairs of values of 
pressure and refractive index, the com- 
pressibility is determined in the usual way. 
This method is particularly useful in the case 
of vapours with high refractive indices and 
also for work at high temperatures. 

K. L. RAMASWAMY, 

Department of Physics, 

Indian Institute of Science, 
Bangalore, 
October 12, 1937. 


1 an E. Watson and K, L. Ramaswamy, Proc. Roy. 
fads 1936, 156, 130-43. 
x. & Ramaswamy, ibid., 1936. 4, 108-33. 
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Diffraction of Light by Ultrasonic Waves: 

Oblique Incidences. 


EXPERIMENTS have been carried out by 
the author on the diffraction of light by 
ultrasonic waves at oblique incidences, at 
four different frequencies, namely, 3 m.c., 
10 m.e., 15 m.c. and 20 me., the ultrasonic 
intensity being weak at 20 m.c., so that 
at no position of inclination, the second 
order did appear. The experimental 
arrangement and procedure were the same 
as those described in previous papers.! 
The angles of inclination were carefully 
noted on a scale placed at about 320 mm. 
from the quartz piece. The supersonic 
intensity was kept constant during the 
whole course of one set of experiments. 
The intensities of the diffracted orders 
were obtained after microphotometering 
the photographic plates and reading off 
from the density-log intensity graph. All 
the usual precautions necessary in such 
measurements of intensities were taken. 


The experimentally determined graphs 


for a against a are given in the accom- 
—_ 


panying figure. 
40 


1 is for 20 me 
enee-e 1S # 
3------10 » 
4 











Bragg angle 


It is interesting to observe that at 
3 m.c. no detectable variation in intensity 
between I, and I_, could be noted, while 
at 20 m.c., the difference is enormous. 
We may notice here some important points : 

(a) At very high frequencies, the maxi- 
mum is sharper and high, while at low 
frequencies, it is very flat ; we can compare 
those at 20 and 10 m.¢. ; 

(b) The extent of the maximum increases 
with decrease in frequency ; 

(c) The curve is unsymmetrical about the 

a 
— is 


centre of the maximum; the ratio i 
| 


Letters to the Editor 


215 


always greater to the right of the maximum 
than the same ratio to the left, for equal 
shifts of a on either side (it should be 
remarked here that 2 orders were present 
at 15 m.c.); and 


(d) The ratio Lt tends towards unity 


—_ 
for large angles of inclination; except for 
20 m.c. where another maximum is clearly 
discernible. 


We shal! now compare our results with 
the theory of Raman and Nath. 


The generalised Raman-Nath theory? for 
the diffraction of light by ultrasonic waves, 
which considers the emergent beam of 
light as possessing a corrugated wave-front, 
gives the following relation for the inten- 
sities of the two first orders: 








—f Of eres 
ee eae” op amery: | 192 * 
p(9— 20a + 20a*) eo Deh) 
pe 10 120 
ge ¢ , pL + ar gs 
=2. — 2 -} Oo —— X 
4 16 ai 12 192 
piven ama 
. [e+ 10 "20 
2rpL | er. 
and L = length of the cell, 
A and A* = wave-lengths of light and 
of sound respectively, 
pty = the refractive index of the 
medium, 

p = the maximum variation in 
refractive index of the 
medium, 

and a = the angle made by the inci- 
dent light with the sound 
wave-front. 

If the intensities of the diffracted first 


orders are weak and consequently if the 
higher orders do not make their appear- 
ance, one can safely omit £* and higher 
terms in the above equations. 

From these one can easily obtain the 
relation between.the ratio of the two 
intensities and a as given by 


he, pe eet 


. a+a+ % 
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where gia Oe 
| 
2 252 
y=1 C's Fr 
4 48 
ee 
and = T2° 


The graph of the equation y and a very 
closely follows the experimental curves 
obtained by me at various frequencies 
between 3 and 20 m.c. [The properties of 
the relation y and a have been discussed 
fully in Hardy’s Pure Mathematics, p. 224 
(1928), esp. compare figures 41 (b) and 41 (ce), 
with the experimental curves above.] The 
experimental results are in good agreement 
with the Raman-Nath theory. 

The form of this equation accounts for 
all the peculiarities of the curves observed 
under (a), (b), (¢) and (d). 


Further, for snialler values of 4 which 


is the case for lower ultrasonic frequencies, 
one would expect a flat maximum, since the 
maximum will be separated by asymptotes, 
the distance between which (say 2) will 
determine the extent of the maximum. 
The values of x as determined experimentally 
are as given below :— 


=: 

at 20 m.c. 0 
15 m.e. 0-41 a 
10 m.e. 0-67 a 


This explains well why the maximum 
gets flatter at lower frequencies. 

In conclusion, it may be remarked that 
the experimental results obtained at oblique 
incidences on the diffraction of light by 
high-frequency sound-waves are in good 
agreement with the generalised Raman- 
Nath theory, as tested here between 3 m.c. 
and 20 m.c., provided the supersonic inten- 
sity is not great at high frequencies. 

A detailed paper will be published else- 


where. 
S. PARTHASARATHY. 


Indian Institute of Science, 
Bangalore, 
November 5, 1937. 





1S. Parthasarathy, Proc. Ind. Acad. Sci., 1936, 3, 
442, 594. 
2 C. V. Raman and N. S. Nagendra Nath, #did., 1936, 
3, 459; Nath, sdid., 1936, 4, 221. 
See also ‘‘ Der Ultraschall,” by L. Bergmann (1937). 





Cashew Nut Shell Oil as a Mosquito 
Larvicide. 


THE opinion of well-known malarialogists 
is not totally in favour of the heavy and 
light oil mixtures which are slow to act 
and tend to be blown away from the surface 
of the treated area before many larve 
and pupe are killed. Our investigation 
was undertaken to discover a suitable toxic 
substance which, added ‘o the oil film, pro- 
duced rapid death in a large number of larve 
and pup within as short a time as possible. 
The details of our experiments would be 
published elsewhere but we have found that 
the addition of cashew nut shell oil to 
kerosene or “High Speed’ Disel oil en- 
hances their killing power three times, 
when tested under laboratory conditions. 
This activation of the oil at the same time 
proportionately decreases the cost of the 
anti-mosquito measures. 

Working with larve and pupe of 
Armigeres obturans, a culeine mosquito 
commonly obtainable in Bombay, we 
found that while 3 ml. per square feot 
of kerosene oil alone was necessary to 
obtain a cent. per cent. kill, one ml. of a 
mixture of 5 parts of cashew nut shell oil 
and 95 parts of kerosene or H.S. Disei oil 
was adequate for the purpose. 

India at present holds a monopoly of 
cashew nut shell oil, which is obtained as 
a by-product during the production of 
cashew kernels. The tree Annacardium 
occidentale, originally introduced from South 
America, has well established itself in the 
coastal forests of India. The oil referred 
to above is used for painting wood, as a 
protection against insects and is exported 
to America and Europe for paint mixtures. 

R. ©. WATS. 
K. H. BHARUCHA. 
Haffkine Institute, 
Bombay, 
November 8, 1937. 





Assimilation of Atmospheric Nitrogen 
by Germinating Peas. 


ASSIMILATION of gaseous nitrogen by germi- 
nating legumes, non-symbiotically, has been 
the subject of numerous enquiries during 
recent years, but no conclusive results 
have so far been obtained! ‘. 

In the course of our studies on the 
germination of certain legumes in enclosed 
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volumes of air, we have obtained definite 
evidence to the effect that there is direct 


assimilation of nitrogen from the air. 
Significant results were obtained by using 
pea seeds. Weighed quantities of the 
seeds were soaked in distilled water and 
allowed to germinate for varying periods 
in presence of known volumes of air. At 
the end of the experiment, the air was 
analysed gasometrically for its nitrogen 
content and the quantities of nitrogen 
absorbed by the seeds during the period of 








germination determined. A few of the 
results thus obtained are as hereunder :— 
TABLE I. 
Tet . Nitrogen 
Variety ut = ead absorbed 
(g-) (days) N.TP.) 
Local 3 -67 3 8-0 
” 3:97 2 6-0 
Acclimatized 7-17 5 44-7 
- 11-21 3 34-2 
Local 11-27 6 104-8 
Acclimatized | 11-18* 5 88 -6 
” 8 -55* 5 56-8 
* 5-93* 2 36 -6 
* 4-32* 2 24-1 
” 6 -32t 4 0-8 














* Treated with 0-2 per cent. mercuric chloride solution 
to sterilize the seed coat. 

t Treated with 0-5 per cent. copper sulphate solution 
to arrest germination. 

Studies on the absorption of nitrogen 
during successive periods of germination 
have shown that there is progressive 
increase in assimilation with the period of 
germination. Thus, in one experiment, 
11-2 g. of pea seeds absorbed 36-5 c.c. of 
nitrogen during the first three days, while 
a further three days’ germination resulted 
in the fixation of another 69-0 c.c. of the 
gas. 

When seeds treated with mercuric chlo- 
ride solution were crushed under sterile 
conditions and plated out into sterilized 
nitrogen-free media, there was no develop- 


ment of any colonies even after several 
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days incubation. Further, it was noticed 
that such seeds could germinate and grow 
without any nodulation of the © root 
systems in sterile tubes with nitrogen- 
free nutrients. These observations together 
with the fact that the Rhizobia do not, by 
themselves, fix any nitrogen’ would suggest 
that it is the germinating seed, independent 
of any organism, that fixes the nitrogen. 
The foregoing results were confirmed by 
an independent study of the changes in 
the total nitrogen content of peas on germi- 
nation by a modified Kjeldahl procedure.® 
There is a definite increase in the nitrogen 
content as a result of germination even 
at the end of three days (Table II). Such 


TABLE II. 





Nitrogen in mg. per 100 g. 
of dry material 





Variety I |Variety II |Variety III 
Ungerminated | 3476 + 36) 3514 4+ 40| 40424 42 
Germinated* | 3775 + 30 | 37804 18| 4343 4 38 














* Results calculated to original weight of the ungermi- 


nated seeds. 
increase has been found to be not due to 
any error in the Kjeldahl procedure or to 
the variability in the nitrogen content of 
the material itself. 
Further investigations are now in pro- 
gress. 
V. SADASIVAN. 
A. SREENIVASAN. 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
September 22, 1937. 





1 N. Vita, Biochem. Zeit., 1932, 245, 210; N. Vita and 
R. Sandrinelli, sid., 1932, 252, 278 ; sid., 1932, 255, 82; 
see also N. Vita, ‘*‘ Ergebnisse der Enzymforschung,” 
1937, Band 6, 209. 

2 K, Girtschanoff, Zeit. 41. Bakt., 1935, 92, 349. 

3 EF. Smyth and P. W. Wilson, Biochem. Zeit., 1935, 
282, 1. 

4 ©. Olsen, ibid., 1937, 291, 178. 

5 D. Burk, Jour, Phys. Chem., 1930, 34, 1174. 

6 A, Sreenivasan, /nd, Jour. Agric. Sci., 1932, 2, 525 ; 
ibid., 1934, 4, 320, 546 ; Jour. Ind. Inst. Sci., 1935, 18A, 
25; A. Sreenivasan and V. Subrahmanyan, /ad. Jour. 
Agric. Sci., 1933 , 3, 646, 
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Permeability of Periderm of Potato to 
Gases during Storage. 


RECENT investigators! *}* have shown that 
in plant storage organs considerable quanti- 
ties of CO, may accumulate due to the 
resistance which the external tissues offer to 
the diffusion of gases. Since the rate of 
diffusion of gases —CO, outwards and the 
atmospheric gases inwards — is determined 
by the permeability of the superficial tissues, 
it is logical to believe that the CO, evolution 
due to respiration of tissues will be condi- 
tioned, among others, by the following 
factors : the rate at which the CO, is produced 
during metabolism, the concentration of 
CO, in the interior gas and the permeabi- 
lity of epidermal tissues to the diffusion of 
gases. As the permeability of the external 
tissues generally varies during the ontogeny 
of plant organs, the concentration of the CO, 
in the internal gas will fluctuate within 
certain limits and the superficial evolutiou 
of CO, will not be the same as its production 
during metabolism. 


In the course of investigations on certain 
aspects of gas storage of potato tubers, 
particualr attention was given to the changes 
in the permeability of the periderm. Two 
methods were adopted for the determina- 
tion of the permeability of superficial tissues 
to gases : (1) spheroidal potatoes of approxi- 
mately the same size were placed in a modi- 
fied Smith’s apparatus* and the amounts of 
gas extracted in three minutes in a Torri- 
cellian vacuum measured by means of a fine 
burette and (2) having determined the 
average percentage of internal CO, in 
certain lot of tubers, they were subjected to 
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a treatment with a gas mixture with a COz2 
concentration such that the difference be- 
tween the internal and external concentra- 
tions of CO, was approximately 80 per cent. 
At the end of 36 hours the internal CO, 
concentration was again determined and 
the increase in the percentage of internal 
CO, computed. 

Relevant data are recorded in Table I. 
The values indicate that there is a good 
agreement between the results obtained by 
the two methods employed to determine the 
permeability of the epidermal tissues. 
There is a continual decrease in the perme- 
ability of periderm throughout the storage 
period, the increase observed towards the 
end of the storage period being evidently 
due to sprouting. The internal CO, concen- 
tration progressively inereases during 
storage and is accompanied by a depletion 
of oxygen in the interior gas. The value of 
CO, + O, in the internal atmosphere also 
increases due to the fact that at successive 
stages during storage there is a greater 
increase in the percentage of CO, than the 
decrease in the concentration of oxygen, 
doubtless due to the differential permea- 


bility of epidermal tissues to CO, and 
oxygen. 
It would appear, therefore, that the 


dormancy in potato tubers which is charac- 
terised by an accumulation of CO, and a 
decreased rate of respiration is due to the 
fact that the periderm gradually grows 
impermeable to gases which not only does 
not allow the respiratory CO, to escape but 
offers a resistance to the entry of oxygen. 
The progressive accumulation of CO, indi- 
cates that the rate of metabolism does not 











TABLE I. 
| At 15 days period after harvest 
Items bw | 
ging | 1 2 3 4 5 6 7 8 9 | 10 | 11 
Gas extracted c.c. 5-6 5-0 5-0 4-8 4-3 4-1 3-6 3-1 3-1 3-2 4°5 4-6 
Increase in internal CO. %..| 30-3 | 26-9 | 25-7 | 23-4 | 20-6 | 15-7] 9-7 | 7+7)} 8-1 | 8+3 | 11-6] 12-3 
Internal CO, 5-0 | 5-9] 6-7! 7-2] 10-9 11-1 | 10-9 | 10-9 | 10-8 | 10-2 | 8-7] 6-2 
Internal O2 17-0 | 16-8 | 16-4 | 15-9 | 15-9 | 15-9 | 15-8 | 15-9 | 15-8 | 16-5 | 16-8 | 17-8 
Internal CO, + O2 22-0 | 22-7 | 23-1 | 23-1 | 26-8 | 27-0 | 26-7 | 26-8 | 26-6 | 26-7 | 25-5 | 24-0 












































All values represent averages of 5 determinations. For gas extraction 8 potatoes were used, 
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decrease in proportion to the lowering in the 
rate of superficial evolution of CO,. 

B. N. Srnea. 
P. B. MATHUR. 
Institute of Agricultural Research, 
Benares Hindu University, 


June 24, 1937. 





1 Singh and Mathur, Vature, 1936,137, 704; Curr. Sci., 
1936, 5, 76. 

2 Wardlaw and Leonard, Aan. Bot., 1936, 59, 621. 

3 Wardlaw, idid., 1936, 50, 655. 

4 Smith, Hi/gardia, 1929, 4, 273. 





Choline Ester Formation by Pancreas. 


QUASTEL and his associates (1936)! have 
demonstrated the formation of Choline 
ester in vitro by the cortex of rat’s and 
guinea-pig’s brain. We have repeated their 
observations on dog’s brain by following 
their technique and using frog’s rectus abdo- 
minis as the test preparation. Our results 
show that dog’s cortex forms choline ester 
at the rate of about 1 y per gm. of fresh 
tissue per hour (calculated from the yield 
in 4 hours). We also found that dog’s 
pancreas showed considerable activity in 
forming the choline ester producing about 
0-25 » per gm. of fresh tissue per hour 
(caleulated from the yield in 4 hours). 

Two important points emerged in our 
experiments on pancreas. First, that choline 
ester formation with or without oxygen was 
the same in the case of pancreas (in the case 
of brain, choline ester formation in the ab- 
sence of oxygen was very much less); secondly 
in the absence of oxygen both the brain and 
the pancreas formed H,S, the H,S formation 
being greater in the case of the pancreas. 
We at the same time estimated the normal 
choline ester content of the pancreas and 
found that the amount present was less 
than what could be detected by the frog’s 
rectus muscle. 

We also estimated the choline esterase 
activity of the dog’s pancreas and found that 
it was very high, being approximately twice 
as much as that of the brain cortex. Choline 
ester formation by a tissue so rich in its 
choline esterase activity is significant. 

H. 8S. MAWAL. 
B. B. DIksHIrT. 
Haffkine Institute, 
Parel, Bombay, 
October 12, 1937. 





1 Quastel, J. H., et al., Biochem. J., 1936, 30, 1668, 
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An Indirect Method of Estimating 
Cocaine in Mixtures of Cocaine and 
Novocaine. 


It was thought desirable to discover a 
method by means of which cocaine could 
be rapidly estimated in mixtures of cocaine 
and novocaine, the latter being the usual 
adulterant of smuggled cocaine. The 
importance of such a method of estimation 
would be apparent from the study of the 
Dangerous Drugs Act. 


We first tried to see how far Hankin’s 
test for detecting cocaine could be utilised 
to throw light on the problem. With this 
object in view the sensitiveness of the test! 
was first studied and it was found that 
cocaine-permanganate crystals are obtained 
from mixtures of cocaine and novocaine 
only when cocaine is present to the extent 
of more than 5 percent. It should be clear 
therefore that prosecution could be safely 
started if a seized sample gave the Hankin’s 
test by direct treatment, for according to 
the Dangerous Drugs Act if a sample 
contains more than 0-1 per cent. of cocaine it 
may be considered to be a dangerous drug. 


It was thought that the determination 
of the melting points of cocaine-novocaine 
(hydrochloride) mixtures might give some 
indication about the pereentage of cocaine 
present. With this object in view melting 
points of mixtures of cocaine and novocaine 
hydrochlorides were taken. These results 
are given below and also outlined in the 
accompanying graph. 








Cocaine Novocaine M. P 
Hydrochloride Hydrochloride 0° c 
per cent. per cent. ; 
J 

99 1 188-89 
98 2 186-87 
97 3 184-86 
96 4 181-84 
95 5 179-81 
9) 10 170-78 
85 15 155-76 

80 20 151-72 
70 30 151-68 
60 40 149-64 
50 50 147-56 
40 60 145-54 
30 70 144-49 
20 80 140-45 

10 90 147-48 

5 95 147-50 

1 99 150-54 
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These results are highly interesting and 
show that one can get a shrewd idea about 
the extent of the presence of cocaine by 
mere determination of the melting point. 
Thus if it were first proved that the mixture 
contained only novocaine and cocaine— 
as is very often the case in actual practice 
—and the melting points were to be above 
155°, one can safely say that cocaine 
(hydrochloride) was present to the extent 
of more than 50 per cent. 


m.pP 
Cocaine Novocaine mixture 


rees in Centigrade 
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deg 
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Cocaine can be rapidly and quantita- 

tively estimated when found admixed with 
novocaine in the following manner :— 


The mixture (2-10 mg.) is dissolved 
in water and treated with slight excess of 
sodium nitrate in presence of dilute sul- 
phurie (slight excess) acid and the reaction 
is allowed to go on for three minutes. The 
whole is then carefully treated with 5 c.c. 
of 10 per cent. sodium hydroxide solution and 
the resulting mixture is treated with 1 c.c. 
of 1 per cent. 8-naphthol solution. The colour 
produced is matched against that obtained 


from a suitable standard solution of novo- 
caine in a Dubosque colorimeter and the 
amount of novocaine present in the mix- 
ture calculated. Cocaine does not interfere 
in the reaction as it does not contain any 
NH, group and the amount of cocaine 
present is obtained by difference. Experi- 
ments were made with mixtures containing 
1 to 99 per cent. of cocaine and the results 
obtained were invariably within 1 per cent. 
of the theoretical results. 


The methods described in this paper 
should prove to be particularly valuable 
in analytical laboratories where thousands 
of samples of cocaine have to be examined 
every year and where generally only a 
very small quantity of the sample (about 
a grain) is available for analysis. 


We reserve for a future communication 
an account of a new method of directly 
estimating cocaine when present, admixed 
with other substances. 

S. N. CHAKRAVARTI. 
M. B. Roy. 
Chemical Examiner’s Laboratory, 
Agra, 
September 1, 1937. 





1 Analyst, 1911, 36, 2-6. 





X-Ray Investigation of the Crystals of 
Acenaphthene. 


THE crystals of acenaphthene have been 
studied by Bragg’ by the X-ray powder 
method. The attention of the authors is 
drawn to a recent publication by Banerjee 
and Sinha? who have studied these crystals 
by the rotating crystal method. In this 
connection the authors have to point out 
that they had also studied them by the 
same method and one of them (De Sousa) 
had submitted the results of his investiga- 
tion as a part of his thesis for the M.Sc. 
degree to the Bombay University in 
September 1936. The results (given below) 
obtained by the authors are nearly the same 
as obtained by Banerjee and Sinha. 


The rotation photographs taken about 
a, b and e axes give 
a=8-31 A.U.; b=14-07 A.U. ; e=7-21 A.U. 
Planes identified on the oscillation photo- 


graphs taken about the three crystallo- 
graphic axes show that (okl) planes are 
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halved when | is odd and this halving 
assigns the crystal to the space group Q,°. 
Banerjee has, however, observed many 
more planes than observed by the authors. 
The number of molecules calculated from 
our values for the dimensions of the unit 
cell and the specific gravity of the crystals 
(1-22) found by Mukherjee* comes out to be 
4-017; Banerjee and Sinha’s values give 
4-079 molecules per unit cell. 


Further the ratio of axes found by us 
a:b: ¢e =0-5907:1:0-5122 is in better 
agreement with that found by crystallo- 
graphic measurements 


a:b:ec =0-5903:1:0-5161* 
than that calculated from Banerjee and 
Sinha’s data 

a:b:¢ == 0-5880:1:0-5131. 

The authors have calculated from their 
axial ratio the interfacial angles between 
several faces which appear on the crystals 
and have found that their values are in 
closer agreement with those observed by 
Billows’ than those calculated from the 
ratio obtained by crystallographers. 


The possible orientation assigned to the 
molecules which have either a plane or an 
axis of symmetry have been discussed at 
length in the thesis. Banerjee and Sinha 
find that the only possible symmetry ele- 
ment is the dyad axis perpendicular to (010) 
plane and the molecular plane is inclined at 
26° to the e-face. The magnetic measure- 
ments indicate that the inclination of this 
plane is 39°30’. The measurement of the 
absolute intensity of reflection from several 
planes which will settle the correct orienta- 
tion of the molecules in the unit cell and for 
the sake of which the publication of our 
results was delayed, has been started in this 
laboratory. 

MATA PRASAD. 


L. A. DE Sousa. 


Chemical Laboratory, 
Royal Institute of Science, 
Bombay, 

October 23, 1937. 





1 Proc. Phys. Soc., 1922, 34, 45. 

2 Ind. J. Phys., 1937, 9, 21. 

3 Jbid.. 1933, 2, 147. 

* Groth, Chem. Krystallographie, Vol. V, p. 420. 
5 Groth, Joc. cit. 
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Testing Laboratory Experiments on 
Mortars and Brick Piers. 


A Serres of investigations have recently 
been undertaken in this laboratory on 
Brick piers testing, Lean cement mortars 
and Composite mortar. Some very interest- 
ing results have been obtained and the 
numerous graphs on thickness of joints 
against crushing strengths and on period 
of setting against strengths that have been 
obtained appear to us te be of much practi- 
cal value specially from an economic 
aspect. The important results and the 
items of investigation are summarised 
below :— 

(1) Composite Mortars.—Lime mortar of 
1 to 2} proportion, mixed with 10 per cent. 
of cement by volume, shows an increase of 
compressive strength by 200 per cent. and 
of tensile stress by 50 per cent., whereas 
piers with composite mortar show only 
12} per cent. increase in strength. 

(2) Brick Piers Testing—Strength vs. 
thickness of joints.—Strength of brick pier 
with minimum thickness of joints of }” 
with 1 to 3 lime mortar is much lower 
than with cement mortar of even 1 to 10 
proportion and when the thickness increases 
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beyond }” there is a rapid fall in the 
strength of the pier—The economical pro- 
portion of cement mortar that could be 
used with wire cut bricks—The different 
ways of failure of the pier under direct 
compression. 


(3) Lean Cement Mortar.—Tensile and 
compressive strengths against period of 
setting from neat cement to mortars of 
1 tu 10 proportions—Investigations of lime 
mortars of the proportions commonly used 
in practice. 

A graph showing comparative strengths 
of wire-cut brick, wire-cut brick piers with 
varying thicknesses of joints and 1 to 6 
cement mortar is given (Fig. 1). 

Detailed investigations and the results 
are being published elsewhere. 


D. S. VENKANNA. 
R. SRINIVASAN. 


Testing Laboratory, 
University College of Engineering, 
Bangalore, 

November 10, 1937. 


The Antipodals of Pupalia lappacea Juss. 


In all members of the Amarantacee so far 
investigated, the antipodals have been 
reported to be three in number. The same 
condition has been observed by the writer 
in Celosia argentea Linn., Cyathula tomentosa 
Mog. and Aerua lanata Forsk.' In Pupalia 
lappacea Juss., however, the situation is 


different. Here the antipodals are three in 
the beginning, but soon they begin to 
multiply. All of them divide to form a 


small mass of cells as shown in the accom- 
panying photograph. Their total number is 
variable, but up to 30 to 40 cells can be 
commonly counted in the later stages. 
The cells of this antipodal mass are generally 
small, full of cytoplasm and without vacuoles, 
but among them a few larger cells are also 
found and these show prominent vacuoles. 
The multiplication of the antipodal cells 
takes place before the division of the primary 
endosperm nucleus, which lies somewhere 
near the mass of the antipodals. During 
the secondary elongation of the embryo-sac 
the antipodals are pushed laterally, and 
persist after fertilisation upto the early 
stages of embryo development on one side 
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Photograph of the middle portion 
of the embryo-sac showing the primary endosperm 


Pupalia lappacea. 


nucleus and the laterally pushed antipodals. X 300. 
P.N., Primary endosperm nucleus. Ant., Antipodals. 


of the embryo-sac, as in Digera,? Alternan- 
thera,? and Achyranthes.‘ 
L. B. KAJALE. 
Department of Botany, 
Benares Hindu University, 
September 28, 1937. 


1 Kajale, L. B., Unpublished observation. 

2 Joshi, A. C., Curr. Sci., 1936, 4, 741. 

3 Kajale, L. B., Proc. Ind. Acad. Sci., (B), 1935, 2, 
476-80. 

4 Kajale, L. B., édéd., 1937, 4, 195-205. 


Martynia Pollen Germination on the 
Sesamum Stigma. 


THE genera Martynia and Sesamum belong 
to the family Pedaliacee. With a view to 
evolve disease and pest resistant Sesamum 
plants with high oil contents, etc., attempts 
are being made to cross Sesamum indicum LL. 
(2) with Martynia diandra Glox. (@). 


Pollination was done at different hours 
of the day and night and at definite inter- 
vals the pistils were removed and fixed in 
a mixture of 70 per cent. alcohol (10 c.c.) 
and formalin (1 c.c. of 40 per cent.). Longi- 
tudinal free-hand sections were cut and 
stained in lacto-phenol—cotton blue-safranin 
for about one minute.' Destaining was 














—— -__q~ 





No. 5 ] 
Nov, 1937 





Fig. 1. 


A portion of the longitudinal section of the stigma 
of Sesamum tndicum, showing Martynia pollen germi- 
nation. The pollen tubes (PT) are distinctly seen. 





Fig. 2. 
A portion of the longitudinal section of style of 
Sesamum indicum, showing Martynia pollen tube 
growth (PT). 


done by warming in lacto-phenol for about 
two minutes. The sections were then 
mounted in lacto-phenol. The pollen on 
the stigma takes deep blue staining. Those 
pollen grains which germinated, could be 
distinctly seen with their pollen tubes which 
could also be sometimes traced through the 
style. The condition after fourteen hours is 
shown in the accompanying microphoto- 
graphs which were taken from the same 
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section. The germination of pollen was 
first noticed nearly four hours after polli- 
nation. 

It appears probable that the cross between 
Martynia and Sesamum may be announced 
some day. If successful, it may produce 
results of great economic value. 

I am greatly indebted to Prof. Moghe and 
Dr. Ganeshan, College of Science, Nagpur, 
for the micruphotographs. 

Thanks are due to the Imperial Council of 
Agricultural Research for financing this Oil 
Seed Research Scheme. 

R. H. RICHHARIA. 
Oil Seeds Research Laboratory, 
Nagpur, 
October 6, 1937. 





1 Morris, /. of Genetics, 1936, 33, 435. 


Technique of the Mural Paintings in the 
Brihadesvara Temple at Tanjore. 


Dr. A. K. COOMARASWAMY, after a careful 
study of the Sanskrit texts on painting, 
came to the conclusion that the Indian 
technique of wall painting was tempera 
and not fresco. The numerous references 
in ancient Indian literature also leave no 
doubt that there is a continuity of the 
classical technique of painting in India, ‘ at 
least from the Gupta period until about 
the present day ’.! However, 8. Parama- 
sivan after studying the technique of 
the Mural paintings in the Brihadesvara 
temple at Tanjore, has recently come to the 
conclusion that the earlier (eleventh—twelfth 
century) or Chola paintings have been 
executed in the true fresco and the latter 
(seventeenth century) or Nayak ones, in the 
fresco-secco style. He has elaborated these 
views even further in order to prove that 
a close similarity exists between these and 
the medieval Roman frescoes. Parama- 
sivan has also examined the seventh century 
paintings in the cave temple at Sittanna- 
vasal which, in his opinion, are also done by 
the fresco-secco process.® 

This fresco theory is untenable for 
various reasons. At the outset, it may be 
pointed out that the plaster of the Tanjore 
paintings is too thin (about 1/10” on the 
average’) to have served the purpose as 
this could not have remained sufficiently 
moist long enough for the fresco process. 
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Let me quote the weighty opinion of 
Prof. A. P. Laurie, on this point. Speaking 
of the Greek wall paintings he says, “‘ where 
the wall painting was done directly on the 
marble or on the thin plaster, the process 
cannot have been that of buono fresco, 
which necessitates a surface of wet plaster 
which at any rate would remain damp long 
enough for the painting to be finished. It is 
not at all likely, therefore, that in the case of 
Greek temples, where the climate is warm, 
that the very thin coat of plaster used 
would be sufficiently damp to be suitable 
for buono fresco....”.5 For this reason 
the plaster of the Roman frescoes was 
invariably very thick (up to even 5 inches) 
and it was formed by the application of 
several coats in succession. If plaster of 
considerable thickness was necessary for 
fresco work in Italy and Greece, it is 
obvious that in the tropical heat of Tanjore, 
a layer of plaster only 1/10” thick could 
not have served this purpose. 


I was fortunate enough in obtaining 
specimens of the painted plaster for exa- 
mination and have come to the following 
results :— 


(a) The microscopic examination of the 
Nayak paintings shows that the pigments 
form a distinct layer on the surface of the 
plaster ; while in the Chola paintings, the 
colours have penetrated into the interstices 
of the plaster and are flush with the 
surface. 

(b) The Nayak paintings yield readily to 
the action of water so that the pigments can 
be removed easily by means of a camel hair 
brush or a tuft of cotton, even after a couple 
of minutes soaking in water. Some of the 
Chole specimens resisted the action of water 
very well indeed, while others did not re- 
main unaffected long. A dark specimen 
appears to be coated with some kind of 
varnish which does not yield to ordinary 
solvents, but this is probably due to acci- 
dental staining of a small area. 

(c) The microscopic examination of the 
‘finish ’ plaster (or priming) reveals a 
light brownish stain which penetrates 
0-2-0-3 mm. deep below the painted 
surface. There can be no doubt that the 
staining has been produced by the organic 
medium which was employed with the 
pigments. This stain is quite clear in all 
the Nayak specimens but it is generally faint 
or indistinct in the Chola ones. 
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(d) The specimens were soaked in hot 
water repeatedly and the aqueous extract 
evaporated over a water-bath. The residuc 
left behind was appreciable and consisted of 
gypsum and a syrupy organic matter. The 
residue thus obtained from the Chola layer 
was free from nitrogen but that from the 


’ Nayak plaster was rich in this element and 


gave also a small precipitate with tannic 
acid. Neither of these gave a reaction for 
carbohydrates. The presence of water- 
soluble organic matter in both is sufficient 
to prove the employment of a medium ; 
while the presence of nitrogen in the Nayak 
layer suggests glue, which has been actually 
mentioned as a binding medium in Abhi- 
lasitarthacintamani, etc. However, it must 
be clearly understood that it is impossible 
to identify organic mediums in old paintings 
definitely, as these undergo decomposition 
and change in composition during the 
course of centuries which have elapsed.® It 
might be added that a small proportion of 
gypsum is present in both the plasters and 
its presence in the aqueous extract can, 
therefore, be accounted for readily. 


In fact, the nature of the binding medium 
forms the crux of the problem. The use of 
wax and oil mediums constitute distinct 
techniques known by these names respec- 
tively, while egg-albumin, casein, glue and 
other water-soluble mediums have been 
employed for various tempera processes. 
In true fresco method no such mediums are 
employed, the pigments being mixed with 
water alone and applied on wet lime plaster. 
In fresco-secco, the colours are mixed with 
lime water (or a little lime) and applied on 
dry plaster. It is, therefore, evident that 
the nature of the medium determines the 
process which was adopted for the execu- 
tion of the paintings in question. 


In order to elucidate this point 
Paramasivan treated the specimens of 
Tanjore paintings with ‘pure ether and 
other solvents like chloroform and carbon 
disulphide’ but failed ‘to extract any 
vehicle or medium’. He, therefore, con- 
cludes that these paintings were executed 
in fresco and not in tempera style. It may 
be pointed out here that the solvents em- 
ployed by Paramasivan can dissolve oils, 
fats or wax but cannot affect gums or 
glue which have been mentioned in the 
Sanskrit texts. It is, therefore, not sur- 
prising that he failed to get any evidence 
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regarding the mediums employed. In my 
own experiments mentioned above I treated 
the specimens of these paintings with hot 
water and obtained unmistakable evidence 
of the use of water-soluble mediums. 


From this evidence there can be no doubt 
that the upper (Nayak) layers of paintings 
were done by the tempera process using 
probably glue as the medium. The Chola 
paintings were also executed by tempera 
method as indicated by the presence of 
water-soluble organic medium but evidently 
by a much superior technique. Their surface 
has a very even and smooth finish while the 
pigments are flush with it, having penetrated 
into interstices. It is evident, therefore, 
that the surface of the plaster was moistened 
and subjected to an elaborate polishing 
treatment after the painting was finished. 
The particles of colours were thus gradually 
driven in between the freshly formed crystals 
of calcite and held there securely. Their 
resistance to water is undoubtedly due to 
the polishing treatment. There is abundant 
evidence in literature to show that Mural 
paintings with bright polished surface were 
much admired and sought after. In fact, 
this practice has persisted in India until 
recent times. Apart from the thinness of 
its plaster, the absence of joints in large 
areas (24-60 sq. ft.) also goes against the 
fresco theory. 


According to the Indian classical method 
of Mural painting, as given in the various 
Sanskrit texts,’ the walls were first of all 
plastered (sudhalepa) with a mixture com- 
posed of conch lime, sand, decoction of 
mung, molasses and cooked banana paste, 
all ground to the consistency of butter. 
When this plaster was dry it was coated 
with a priming (dhavalita) composed of fine- 
ly ground conch, oyster shell, kaolin or 
other (white) minerals mixed with gum 
solution. As an alternative the conch lime 
plaster, very finely lavigated, could also be 
employed for the priming. On this ground 
the outline was sketched with a soft crayon 
of cowdung and slag and after necessary 
corrections the permanent outline was 
drawn up with yellow and red ochres. 
Finally, the various colours were filled in 


Letters to the Editor 225 


to complete the picture. There is no indi- 
cation in the texts that the lime plaster was 
to remain wet until the painting was finished. 
On the other hand, it was allowed to dry. 
It is obvious that in the Tanjore paintings, 
the ‘rongh’ and ‘fine’ layers of their 
plasters, correspond to the sudhalepa and 
dhavalita of the Sanskrit texts and the 
chemical and microscopic evidence also 
corroborate the view that these paintings 
were executed essentially in accordance with 
the technique of the Indian texts. There is 
no doubt that the method must have under- 
gone slight improvements and local modifi- 
cations in course of time, as indicated by 
minor variations in the various texts; but 
it appears to have been handed down al- 
most unchanged until the Mughal times. 
The fresco technique was probably intro- 
duced in the time of Akbar through the 
influence of European artists visiting his 
Court. The Indian painters, although 
appreciative of the advantage of painting on 
a wet ground, seem to have adhered to the 
traditional use of gum and glue mediums, 
which are superfluous in the true fresco 
technique. ® 
MOHAMMAD SANA ULLAH. 


Chemical Laboratory, 
Archeological Survey, 
Dehra Dun, 
October 7, 1937. 





1 Ananda K, Coomarswamy, Technical Studies, 1934, 3, 
59-89. 

2 S. Paramasivan, iid,, 1937, 5, 221-40. 

8 Nature, 1937, 139, 114. 

* Thickness of different layers of plaster are these :— 
Chola : rough, 1-8 mm.; finish, 0-7 mm. ; Nayak : rough, 
1+5—2-2 mm. ; finish, 0-6 mm, 

5 A. P. Laurie, Materials of Painter's Craft, p. 82. 

® The small precipitate with tannic acid probably 
indicates that a fraction of the original glue still remains 
unaffected. 

7 See (1) Visnudharmottara, (2) Abhilasitarthacinia- 
mani by King SomeSvara, (3) Bhoja’s Semardnganasitra- 
dhara, (4) Sri Kamara’s Si/paratna and (5) Sivatattva- 
rainakara of King VAsava. 

8 For details of the Indian fresco technique, see E. B. 
Havell’s /ndian Sculpture and Painting, pp. 278-86. 
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The ee Chemistry of Nitrogen. 
By N. V. Sidgwick, F.R.8. New Edition, 
revised and rewritten by T. W.J. Taylor & 
Wilson Baker. (Clarendon Press, Oxford), 
1937. Pp. xix + 590. Price 25s. net. 
The new edition of this valuable book, 

appearing as it does nearly twenty-seven 

years after its first publication, will be most 
welcome to students of Organic Chemistry. 

The book is the outcome of collaboration 
amongst a number of chemists in Oxford, 
collection of material for bringing out the 
new edition having begun as early as 1922, 
but the main work of revising and rewriting 
the volume was ultimately left to two of 
them—Messrs. Taylor and Wilson—who have 
ably carried out the work under the guidance 
of Professor Sidgwick and with the helpful 
criticisms of such eminent chemists as 
Dr. A. Weissberger and Professor Robinson. 

The plan and arrangement of matter in 
the original text have been retained but 
two topics, viz., purines and alkaloids, 
which had been discussed in the first edition, 
have been left out. The chief reason for 
this omission appears to be to gain space 
which could be more profitably devoted to 
a fuller description of the simpler hetero- 
cyclic compounds than to a subject like 
alkaloids, a description of which is to be 
found in other works in English. 

No less than 180 pages of new matter 
which appear to consist, for the most part, of 
the comparatively recent contributions to 
the subjects dealt with in the original text, 
have been included. Explanations of reac- 
tions on electronic grounds, wherever practi- 
cable, and a fuller exposition of the physical 
and chemical evidence on which acceptance 
of the current structural formule of the 
diverse types of organic nitrogen compounds 
is based, form a special feature of the book. 

It would obviously be impossible within 
the short space of this review to discuss all 
the changes which have been introduced by 
way of addition or alteration of the first 
edition and a reference is therefore made to 
only a few of the most noteworthy of these : 

The stereochemistry of nitrogen com- 
pounds and particularly of the oximes, with 
the latest views of Meisenheimer and his 
co-workers regarding the exchange of trans- 


groups in the Beckmann rearrangement, 
the chemistry of amino-acids and poly- 
peptides to which a separate chapter has 
been devoted, the triphenylmethane dyes, the 
metallic derivatives of the oximes, struc- 
tures of nirtoso- and bis-nitroso compounds, 
the nature and stability of the molecular 
complexes of aromatic hydrocarbon and 
bases with polynitro-aromatic compounds, 
important notes on the conception of ‘“‘free 
rotation ’’ and of tautomerism, a discussion 
of the structure of urea according to Werner 
and also the zwitterion constitution on 
physical and chemical grounds, chelation in 
nitro-phenols, ete., are some of the most 
valuable additions to be found in the new 
volume. Compounds with nitrogen in the 
ring have also received a more detailed 
treatment in this volume than in the pre- 
ceding edition and many of the recent 
methods of syntheses of heterocyclic bases 
have been included. 

On the whole, the book which has been 
thoroughly revised and brought up-to-date 
should prove to be most useful to both the 
advanced student and the teacher. 

B. B. D. 





Organic Syntheses, Vol. XVII. By L. F. 
Fieser and others. (John Wiley & Sons, 
New York), 1937. Pp. 112. Price 8s. 6d. 
This is the seventeenth volume of the 

series of annual publications, now familiar 

to all students of chemistry, describing 
satisfactory methods for preparing organic 
compounds. The preparations given in 
the present volume are mostly of a special 
type not met with in the common practical 
text-books, and as usual, elaborate details 
and precautions have been given in each 
case to ensure a good yield. The prepara- 
tions of y-amino-butyric acid by Gabriel's 
method of synthesis, ¢-amino-caproic acid 
from cyclohexanone oxime by the Beck- 
mann rearrangement followed by hydro- 
lysis, 1,3-butadiene by the cracking of 
cyclohexene in a specially designed appa- 
ratus constructed of Pyrex glass and the 
resolution of a-phenyl ethyl amine into the 

d- and l-isomers may be mentioned as 

important examples of synthetic prepara- 

tions described in the book which would 
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interest the general student, 
preparation of certain derivatives of chole- 


while the 


sterol such as dihydro-cholesterol and 
cholestanone and of cellobiose from cotton, 
should be of particular interest to the 
student of biochemistry. A few additions 
and corrections for preparations such as 
azoxybenzene, y-phenyl butyric acid, etc., 
which had been described in the preceding 
volumes, have been included at the end. 

Each preparation has been checked inde- 
pendently by reliable workers and the 
very full instructions given would be 
invaluable to those who desire to prepare 
these compounds in the laboratory. 

The excellent tradition of a high standard 
of accuracy set up by the Editorial Board 
of the series has been fully maintained in 
the volume under review. 

B. B. D. 





Elementary Physical Chemistry. By H. 5S. 
Taylor, D.Se., F.R.S., and H. A. Taylor, 
Ph.p. (Macmillan & Co., Ltd., London), 
Second Edition. 1937. Pp. xiii+664. 
Price 168k. 

The first edition of Prof. H. S. Taylor’s 
‘** Elementary Physical Chemistry’ which 
appeared exactly 10 years ago, was designed 
to present material suitable for an intro- 
ductory course in modern physical chemistry 
and was essentially an adaptation from 
the well-known two-volume ‘Treatise on 
Physical Chemistry ’, a co-operative effort 
published under the author’s general editor- 
ship. The book was on the whole well 
received, as creating a new atmosphere in 
the teaching of Physical Chemistry. There 
was, however, a feeling that the presenta- 
tion, although clear and logical to the 
expert, could not be easily followed by 
the just initiated students, without addi- 
tional help. This criticism seems to be 
valid for the present second edition also, 
but the reviewer believes that a slight 
change in the title of the book to something 
like ‘‘ Elements of Modern Physical Che- 
mistry ’, would go a great way in removing 
any misconceptions about the purpose 
and scope of the book. This is, according 
to Prof. Taylor himself, to “make a 
distinct appeal to the younger generation 
among the teachers of the subject. It 
recognises that much of the content of the 
classical course in physical chemistry is 
now to be found in modern courses of 
general chemistry, at least in the more 
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advanced presentations of this subject.” 
It assumes that physical chemists should 
therefore incorporate into their courses, 
an elementary presentation of “those 
aspects of the subject which will enable 
the student to sense some of the present 
vivid progress in the science.” 

The present revised edition has increased 
in bulk to the tune of nearly 130 pages 
over the first. There are two new chapters, 
one on the historical development of the 
quantum concept and an account of its 
consequences when applied to atomic and 
molecular systems, and the second on the 
application of these concepts to gas mole- 
cules and particularly the recent work on 
ortho and para hydrogen and deuterium. 
The chapter on the velocity and mecha- 
nism of gaseous reactions, is a masterful 
and clear presentation of the present 
state of the subject and helps the 
reader to grasp the significance of the 
potential energy surfaces and their roll in 
supplying a rational concept of activation 
energy, and of all the recent work on the 
kinetics of homogeneous gas reactions and 
the heterogeneous reactions involving gases. 
New material has also been incorporated 
in much of the remaining chapters, so as to 
take into account the various advances 
in the everwidening front of physical 
chemistry. 

The new chapters and other subject- 
matters are arranged in the following 
order. The atomic concept of matter— 
Energy in chemical systems—The gaseous 
state I. The energy of motion and of 
inter-molecular attraction—The atomic con- 
cept of energy. Energy quanta—The gase- 
ous state II—The liquid state—The crystal- 
line state—Velocity and mechanism of 
gaseous reactions—The direction of chemical 
change—Solutions—Homogeneous equilibria 
—-Heterogeneous equilibrium—Electrical con- 
ductance and ionisation—Ionic equilibria I. 
Weak electrolytes—Ionic Equilibria II. 
Strong _ electrolytes—Photochemistry— 
Colloid chemistry. There are three appen- 
dices on Maxwell’s distribution law of 
velocities, Planck’s expression for the 
average energy of a linear vibrator and 
the limiting law of Debye and Huckel. 
Each chapter is followed by a set of 
suitable exercises. 

It is apparent that under the limita- 
tions of space which the author has chosen 
to set, even after pruning off much of the 
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elementary and classical aspects of physical 
chemistry, he has been unable to do enough 
justice to some of the other equally signi- 
ficant modern developments in physical 
chemistry such as the vast and growing 
studies on the structure of molecules both 
from the quantum theoretical and the 
modern experimental methods. Even as 
it is, the authors have been obliged to pass 
over, all too briefly for a reader seeking 
an elementary treatment, some of the 
somewhat old but fundamental develop- 
ments in physical chemistry. To give just 
one instance, reference may be made to 
the rather summary treatment of Donnan’s 
membrane equilibrium. Although one 
would like to do so, it is difficult to take 
exception to the treatment of the subject 
in some places, particularly when one 
finds that the authors have tried to adopt 
the modern atomistic and molecular treat- 
ment, with thermodynamics but serving 
formally as the necessary background. 
For the same reason, certain aspects of 
physical chemistry do not receive the 
consideration that they should otherwise 
have done. 

The reviewer has noticed just one print- 
ing mistake on p. 613, in the equation for 


, where the negative sign is missing. 


In Table XCI, values for a and = are 


included, without explicitly stating what 
they stand for. It will be convenient for 
cross references, if all the fundamental 
equations occurring in the text are numbered 
seriatim. 

On the whole the book is an excellent 
production and this revised edition should 
be even more welcome than the first 
edition, which has been reprinted no less 
than four times during the last ten years. It 
can be very warmly recommended to all 
teachers and advanced students in physical 
chemistry in India, where much of the 
physical chemistry in college courses is 
still on the old classical lines. The caption 
‘Elementary’ should, however, be taken 
with caution. The book is really a supple- 
ment to an introductory course in physical 
chemistry and is eminently successful in 
its object of enabling the reader “ to sense 
some of the present vivid progress in the 


science ’’. We would like to see the book 
used more and more widely in the univer- 
sities, 

M, A, G, Rav, 
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Projective Geometry. By B. ©. Patterson. 
(John Wiley & Sons, Inc., New York), 
1937. Pp. 276. Price 17s. 6d. net. 
The author presents in this book the 

fundamental concepts of projective geometry, 

using for the most part synthetic 
methods. The principle of duality, and 
the theory of perspectivity and projectivity 
are set forth very clearly, and projectivity 
and involution are extended to the second 
degree form—the conic. The reader will 
occasionally find methods and definitions 
somewhat different from what may be 
found in other books. There is a brief 

chapter dealing with collineations in a 

plane, and the projective group of trans- 

formations on a plane. The subject-matter 

naturally enables the author to include a 

few metrical properties of conics and of 

the quadric-reguli. 

As regards the manner of presentation 
and the lucidity of explanation, the book 
deserves the highest eulogy. The neat 
get-up and an interesting picture on the 
inside front cover with Carlyle’s quotation 
“The true university is a collection of 
books ”’ will add to the good reception that 
the book wiil have from all readers of 
geometry. 

One remark has to be made. -In a book 
of this standard and type, wherein even 
imaginary elements are not introduced 
algebraically, the author could have framed 
a non-metrical definition for the cross- 
ratio (double ratio) of four collinear points. 
A definition based on purely synthetic 
principles would have given a completeness 
to the method of development of the 
subject, even if the author should feel 
that the metrical definition is a more 
natural or useful one. Finally, a_ brief 
account of the general (m, n) correspondence 
would perhaps clarify some of the ideas in 
the later chapters. 

C. N.S. 





Field Tests for Minerals. By E. H. 
Davison. (Chapman & Hall, Ltd., London), 
1937. Pp. viii + 60. Price 7s. 64. 
This little book contains in its first part, 

all the well-recognised blowpipe _ tests, 

tests with organic reagents and micro- 
chemical tests arranged in logical sequence 
and comprehensive enough to _ enable 
correct identification of most of the common 
minerals and some of the rarer ones also. 
All of the tests described can easily be 


.conducted with material which would be 
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neither costly nor cumbersome for inclusion 
in any ordinary field equipment of a mineral 


collector. 
Some two 


dozen well-chosen photo- 
graphs illustrative of the several 
structural peculiarities of minerals have 
been included in the book, which consi- 
derably enhance its usefulness. 

The second part, consisting of several 
tables in which the minerals are arranged 
according to their distinguishing physical 
characters such as crystal form, specific 
gravity, hardness, colour, etc., forms a key for 
the determination of minerals in hand speci- 
mens. There are some typographical errors 
in this part, specially in the final column 
of the tables containing molecular formula, 
which need correction in the subsequent 
editions. 

On the whole, the book is thoroughly 
practical and will be very useful to the 
average English-speaking mining engineer, 
prospector, or a field mineral collector 
and also to students engaged in blowpipe 


work. 
B. R. Rao. 
An Introduction to the Calculus : Part I— 

Differential. By K. R. Gunjikar. (Oxford 

University Press, London), 1937. 

Pp. vi -+ 182. Price Rs. 2-4-0. 

It is a matter of common experience that 
a beginner feels considerable difficulty in 
grasping fundamental notions like continu- 
ity, limits and differential coefficient, on the 
basis of which the superstructure of 
Calculus is built. A student on emerging 
out of the Secondory School, will have but 
a scanty grounding in Functions and Limits, 
a comprehensive knowledge of which is 
most essential fer understanding the subject 
of Calculus. The teacher in the College does 
not find enough time to cover the prelimi- 
nary ground adequately ; and as there are 
very few books which aim at introducing 
the student to pure mathematics by easy 
and gradual stages, he experiences consider- 
able difficulty in the study of higher mathe- 
matics. 

The book under review is an attempt to 
meet the growing needs of University 
students whose demand in regard to easy 
and gradual introduction to Calculus 
is met in a splendid manner. The aim of 


the author has been, as can be clearly seen, 
to make it possible for an average student 
with an elementary knowledge of Algebra, 
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Algebraic Geometry and Trigonometry to 
follow the subject without much tutorial 
help. In introducing the subject the author 
does not make too many assumptions which 
increase the difficulty of a beginner and to 
some extent even puzzle him. 

The first three chapters are devoted to 
a full and lucid discussion on Continuity, 
Limits and their practical application, illus- 
trated by very simple and worked-out 
examples. The fourth and fifth chapters 
deal with the meaning of differential cveffi- 
cient, differentiation of algrebraic and 
trigonometric functions followed by a few 
general theorems on differentiation. The 
next chapter on Maxima and Minima 
abounds in geometric and graphical illus- 
trations which clarify the topic and renders 
the treatment quite simple and comprehen- 
sive. In the last chapter on Logarithmic 
and Exponential Functions, the reader is 
very much enlivened by a happy diversion 
from the rigor of pure mathematics to its 
applications to subjects like the ‘Law of Natu- 
ral Growth’. The book is particularly interest- 
ing to the Indian student inasmuch as the 
author gives references in it, to Siddhanta 
Siromani—a work on mathematics, by 
the famous Indian mathematician Bhaskara- 
charya,—and excites in him a burning desire 
to acquire a first-hand knowledge of the 
much neglected works on mathematics and 
allied subjects by ancient Indian mathema- 
ticians. 

Though the book is meant to serve as an 
introduction to the subject, there is still 
enough material in it to interest the advanc- 
ed student. The only disadvantage, if it 
can be called so at all, is that it is not 
adapted to the syliabus of any particular 
University standard. Nevertheless a young 
and inquisitive student entering the Univer- 
sity as well as the teacher is sure to be 
highly profited by the use of this book. Its 
companian volume on the Integral Calculus 
will be eagerly awaited. 

K. S. R. 





General Science. By J. ©. Joslin. 
(Maemillan & Co., Ltd., London), 1937. 
Pp. viii + 360. Price 4sh. 6d. 

Until recently a good many students of 
Indian High Schools left their schools, after 
finishing their Matriculation studies, with 
their education incomplete as it were, for it 
was not possibie for them to acquaint them- 
selves with the more fundamental principles 
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and interesting applications of the several 
branches of scientific knowledge. The 
tendency among students of the secondary 
schools in Western countries is to take 
to the study of science and this has resulted 
in a scheme of general science being made 
compulsory in Secondary and even in Ele- 
mentary schools. Attention is directed to 
the teaching of general principles of science 
rather than to the teaching of any one branch 
of knowledge in great detail. Needless to 
say that this reform is very urgently needed 
to be introduced into the Indian schools as 
well. 

The book under review is one of a number 
of books that have recently appeared on the 
subject of general science. The author has 
succeeded to a very great extent in present- 
ing the subject in a very methodical and 
logical manner. An attempt has been made to 
present the subject as the study of Nature in 
its several aspects. The earlier chapters deal 
with the study of the Sun and Stars and the 
Earth as a planet in relation to them. Then 
follows the study of the laws of Nature, 
gravitation, etc., and then the composition 
of matter and finally the study of plant and 
animal life. The concluding chapters give 
an account of the human body itself. 
Brief accounts of important applications of 
science in every-day life such as X-rays, 
Neon-signs, crop rotation, Nitrogen-cycle, 
etc., are given. 

We unhesitatingly recommend this book 
to Secondary Schovls as a text-book of 
general science as it satisfies admirably 
the needs of students preparing for 
the school leaving examinations. We 
earnestly hope that the book would receive 
the attention of the educationists in India 
and thus make the introduction of the 
subject easy in our High Schools. 

Figures and diagrams are numerous and 
appropriate. The large number of question 
papers at the end of the book add to its 
usefulness as a text-book of general science. 

B. V. 8. ° 





Sur la theorie mathematique des jeux de 
hasard et de reflexion. By Rene de 
Possel. (Hermann & Cie, Rue de la 
Sorbonne 6, Paris.) Pp.. 44. Price 10 fr. 
This book is No. 436 of the well-known 

series, Actualités Scientifiques et Industriel- 

les, issued from Centre Universitaire Méditer- 
ranéen de Nice under the direction of 

M. Valery, and contains five interesting 
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chapters on games of thought, chance and 
trick. The author has given quite an ade- 
quate description, and simple mathematical 
analysis of the game Jeu des Batonnets in 
Chapter II, while the next is devoted to the 
theorem on games of combinations. The 
fourth chapter is occupied with a very 
lucid explanation of mathematical probabi- 
lity and mathematical expectation with 
their application to that remarkable game 
of gamblers, Reulette. The book concludes 
with a brief note on Von Neumann’s general 
theory of games. 

Some of the games treated in this book 
are almost unknown in this country; but 
such familiar games like chess and draughts, 
are beyond the scope of the book. The 
so-called games of society, cards, are too 
numerous to assess accurately which are 
common or otherwise, and the analysis 
given here, interesting as it is, may not be 
of any use to the players. That the mathe- 
matician can break into the den of the 
gambler and give him forecasts (not based 
on astrology !), may make the expert simply 
smile. But to those intellectually disposed 
the book is sure to act as a stimulant 
for further study. 

B. M. N. 





Sur les functions D’une Variable Com- 
plexe representables Par Des Series 
de Polynomes. By M. Lavrentieff. (Actua- 
lités Secientifiques et Industrielles, 441, 
Paris.) (Hermann & Cie, Editeurs), 1936. 
Pp. 62. Price 15 fr. 

The problem of representation of a fune- 
tion by uniformly convergent polynomials 
has been exhaustively dealt with in the 
classical works of Weierstrass Mittagleffer, 
Painlévé, Runge, Hilbert and Borel. Baire 
(1901) has, from the point of view of the 
pointset theory, treated fully the structure 
of functions which are sums of poly- 
nomials convergent in an interval. The 
monograph under review is an attempt 
by the author to apply the methods of 
Baire to the case of series of polynomials of 
a complex variable. 

The first chapter gives an_ historical 
introduction to the subject, and the enun- 
ciation of the Problem of Montel and a 
few theorems due to Baire, Hilbert and 
Runge. In the second chapter the author 
states a few theorems on Conformal Re- 
presentation which he has to make use of 
in the subsequent chapters. Sequences 


ee 
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of bounded functions and non-uniformly 
convergent series are treated in Chapter ITI. 
The next chapter deals with certain exten- 
sions of the results due to Osgood and 
Montel, by the author (1927-29), Hortogs 
and Rosenthal (1928-32). The last chapter 
is devoted to the author’s extensions of 
the problem of Montel to convergent 
sequences of meromorphic functions and 
harmonic functions. Except for a few 
brief references in Chapters TII (Theorem 18) 
and IV (Theorem 28) the author does not 
make an attempt to give even a brief 
account of the analogous theory of harmonic 
functions or the interesting relations of 
these two theories with Diriclet’s Problem, 
Conformal Representation and Topology. 
The monograph has been very well written 
and the results and theorems enunciated 
are quite elegant. The bibliography at 
the end, though incomplete, is none-the- 


less useful. 
Y. G. K. 





Les Functions Polyharmoniques. By 
Miron Nicolesco. (Actualités Scientifiques et 
Industrielles, No. 331. Hermann & Cie, 

Paris), 1936. Pp. 54. Price 15 fr. 

In this book the author gives a_ brief 
account of a series of researches which have 
for their object the extension of known 
theorems on harmonic functions to what the 
author calls polyharmonic functions. The 
latter are defined as solutions of the partial 
differential equation 7’u = 0, the operator 
Vv? being defined by V2=V (V*%"), 
V'= \V, the familiar Laplacean. A special 
but important class of these generalised 
harmonic functions is formed by the bihar- 
monic functions occurring in the theory of 
Elasticity. The starting point for the in- 
vestigations described in the book is the 
well-known theorem of Gauss, and its con- 
verse, on the characterisation of a harmonic 
function by an integral property. The 
extension of this result as well as of the 
classic results of Liouville, Picard and 
Hadamard on functions suitably bounded 
at infinity are first discussed and shown to 
be possible. Sequences of polyharmonic 
functions are next discussed and the first 
and second convergence theorems of 
Harnack as well as some theorems of Montel 
are suitably extended. Boundary-value 


problems corresponding to the Dirichlet and 
Neumann problems are then investigated. 
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The last chapter contains a brief exposition 
of the biharmonic problem of the theory of 
Elasticity. The extension of a number of 
properties of harmonic functions to the more 
general functions considered in the hook yet 
awaits discussion, and the preseut book 
provides a useful statement of the results 
already achieved in this direction, not a few 
of which are due to the author himself. 
V. R. T. 





L’emploi des Observations Statisques ; 
Méthods d’estimation. By G. Darmois. 
(Actualités Scientiques et Industrielles, 
No. 356. Hermann & Cie, Paris), 1936. 
Pp. 29. Price 10 fr. ; 
Prof. Darmois gives in this pamphlet 

a short survey of the methods of estimation 

of the parameters of a statistical distribu- 

tion based mainly on the researches of R. A. 

Fisher. The author begins by explaining 

the general notions and conventions and 

introduces the method of representing a set 
of observations by a point in a “ space of 
observations ’’ and the corresponding space 
of parameters. The different methods of 
estimation are then discussed including 

Fisher’s general method of estimation. In 

the concluding section the notions of 

“exhaustive estimation ’’ (Fisher’s “ suffi- 

cient estimation ’’) and of the “ quantity of 

information ’’ are discussed. 
v.35. &. 





Integralgeomentrie 5: Uber das Kinemat- 
ische Mass in Raum. By L. A. Santalo 
(Actualités Scientifiques et Industrielles. 
No. 357. Hermann & Cie., Paris), 1936. 
Pp. 54. Price 18 fr. 

In this book the author investigates che 
‘kinematic measure’ of sets of geometrical 
forms—points, planes, etc. The kinematic 
density for sets of geometrical forms in 
Euclidean space is first stated and Blaschke’s 
general expression is interpreted geometric- 
ally. The kinematic measure of different 
sets of forms are then investigated and used 
for the solution of corresponding problems 
in geometrical probabilities. Finally, the 
kinematic measure of sets of positions of 
a moving cylinder is considered and an 
application is made to the derivation and 
interpretation of the inequalities of Bonnesen 
and Minkowski. 

V. R. T. 
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HOSE interested in the development of 
fisheries in India along scientific and 
commercial lines will find a mass of valuable 
information in Dr. Cecil von Bonde’s report, 
for the year 1935, of the activities and 
achievements of the Fisheries and Marine 
Biological Survey Division, Department of 
Commerce and Industries, Union of South 
Africa. This is the Thirteenth Annual 
Report of the Department and it is amazing 
to find that within this short period results 
of great value to the industry have been 
achieved, tested and adopted by the com- 
mercial interests in the country. It is most 
gratifying to learn from the report that 
though there is usually a prejudice against 
any new methods of capture or exploitation 
of a species of fish advocated by the Depart- 
ment from the people engaged in that parti- 
cular fishery, the Department has been able 
to break down the opposition by practical 
demonstrations in the field which have 
shown the great utility of the methods advo- 
cated by it. This is by far the best way of 
advancing the cause of fishery; the strict 
enforcement of laws and regulations from 
the very beginning without educating the 
people of their particular utility usually 
stiffens the opposition and brings great 
discredit to the Department concerned. 
Another matter to which special attention 
should be directed is the requests made to 
the Department for discovering fresh traw- 
ing grounds in deeper waters when the in- 
shore fisheries of certain species become 
unprofitable to work. This healthy co-ope- 
ration between a Scientific Department of 
the Government and the industry has vield- 
ed very valuable results to the advantage of 
all concerned. 

The report is divided into six sections, 
viz., Survey Operations, Deep Sea Fisheries, 
Inshore Fisheries, Fishing Harbours Survey 
and Development, Shore and Laboratory 
Research and Conclusions. Under the Sur- 
vey Operations, Dr. von Bonde deals firstly 
with the Sole-Fishery Resources and notes 
that ‘“‘It is gratifying to be abie to record 
that the results obtained proved most con- 
clusively, not only the lack of foundation in 


* Report No. 13 for the year ended December 1935. 
(Union of South Africa, Department of Commerce and 
Industries, Fisheries and Marine Biological Survey Divi- 
sion, Pritoria), 1937. 





the allegations of loss of catching and earning 
powers, but also, the efficacy of the proposed 
trawl-gear in saving the immature and 
unmarketable sole-steck from capture and 
decimation. 


“Further, it is also worthy of note that 
the commercial interests concerned with- 
drew all further opposition to the proposed 
legislation immediately the results of the 
commercial experiments became known to 
them.”’ 


The second problem undertaken was the 
investigation of the Stockfish-Fishery Re- 
sources, and here again the main object was 
to save 30-50 per cent. of the total capture 
consisting of immature and unmarketable 
stockfish from premature destruction. Fresh 
measures of capture for stockfish have been 
advocated by the Department and they 
“are confidently expected to satisfy the 
fundamental principles of wise conservation 
and yet allow the fullest commercial exploita- 
tion of the valuable stockfish resources of 
the Cape West Coast.” 


The survey of the Trawl-Fishing Grounds 
carried out at the request of commercial 
trawling interest for a very brief period 
during the year was attended with marked 
success. It has been found that during the 
winter months stockfish migrate to deeper 
waters and profitable fishery of the species 
could be carried out during these months on 
the grounds chartered by the Department 
at depths ranging from 140 to 180 fathoms. 


The Director notes that the deep-sea 
fisheries continue to expand, and that 1935 
has been an year of unusual activity on 
a hitherto unprecedented scale. The In- 
shore Fisheries also showed a very marked 
imporvement in the landing of the various 
species of commercial fish. Te _ protect 
Crawfish-fishery, sanctuaries were established 
and regulations made prohibiting the cap- 
ture of smaller individuals and of egg-bear- 
ing females. The Department has a very 
creditable record of research work done 
during the year and the Director in summing 
up remarks that ‘one is pleased to note 
that in nearly all phases of our work we have 
been fortunate in our dealings with the 
industry in general.’’ In his concluding 
remarks, Dr. von Bonde gives an idea of 
the future programme of his Department 
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and acknowledges the help he has received 
from various sources. 

The fisheries activities of the Union of 
South Africa, as remarked in the beginning, 
are not very old and through the scientific 
exploitation of its fisheries, it now exports 
large quantities of fish, The seas round 
India are equally full of fish and the preli- 
minary work of Government trawlers has 
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fully demonstrated the possibilities of deep- 
sea fishing. It is to be noted with deep 
regret that the commercial interest in the 
country are not yet willing to lay out large 
sums for a regular fleet of trawlers. The 
Government also has not yet paid adequate 
attention to the development of the vast 
fishery resources of the country. 
S. L. Hora. 


Fish Gallery of the British Museum, London.* 


HE educational value of Museums is being 
more and more realised and to meet 
this growing public interest the Curators, 
within the funds, space and time available, 
are rearranging the material at _ their 
disposal, or that which can be easily pro- 
eured, in a more attractive way. In the 
case of the natural history exhibits, which 
require a great deal of skill and labour for 
their proper display, the purely systematic 
arrangement, hitherto in use, is being 
gradually abandoned and only a small 
portion of a gallery is usually reserved for 
a classificatory series. More space is thus 
allowed to special exhibits, which, with 
suitable labels and diagrams, can be made 
most attractive, possess an immense educa- 
tional value and are of abiding interest. 
Lifeless spirit specimens of the old days 
are being replaced by casts, models and 
stuffed skins mounted in natural postures 
and these are then coloured, as far as 
possible, to resemble the animals in their 
natural conditions. The greatest advance 
in Museum technique is made when habitat 
groups are put up and properly illuminated. 
Mr. J. R. Norman, in the course of the last 
eight years, has rearranged the Fish 
Gallery of the British Museum on the lines 
stated above and for the use of the visitors 
has produced a very useful Guide to the 
exhibits. As the exhibits are taken from 
the entire group of ‘fishes’ and include 
representatives of the faunas of all countries, 
the Guide forms a very valuable intro- 
duction to the study of fishes, and for the 
students going up for examinations it is 
indeed a boon. 





* “ Tilustrated Guide to the Fish Galiery’’ (Natural 
History). By J. R. Norman. (A _ publication of the 
British Museum, London), 1937. Pp. 175, text-figures 
100. Plates 6. Price ls. 64. 


The Guide is divided into two parts, 
the first part deals with the general survey 
of fishes and the reader is acquainted with 
the form and the structure of the various 
grades of fishes in an evolutionary series. 
A useful key to the classification of fishes 
exhibited in the Gallery is given at the 
beginning. The most attractive section of 
the Guide, however, is that which deals 
with special exhibits, such as Breeding 
Habits and Development, Oceanic Angler- 
fishes, Sporting Fishes, Oceanic Fishes, 
Colouration, British Food-fishes, Fish pro- 
ducts and Fishery Investigations, British 
Freshwater Fishes, Trout Flies and Trout 
Food, Aquarium Fishes, Arctic and Antare- 
tic Fishes, Air-breathing Fishes, Cave 
Fishes, Hill-stream Fishes, Sucking-fishes 
or Remoras, Poisonous and Venomous 
Fishes, Electric Organs and “ Crucifix 
Fish’. The value of the Guide for a 
visitor to the Gallery is greatly enhanced 
by the publication of the plan of the 
Gallery on the second page of the cover 
and by the inclusion of an index to the 
exhibition cases, ete. By adding a general 
index at the end of the Guide, its utility as 
a work of reference is very much increased. 
Another feature of the Guide to which a 
reference must be made is the large number 
of illustrations which will no doubt help 
the general public to follow the text and 
will enable a student of fishes to under- 
stand the intricate structure of special 
organs which some of the drawings are 
meant to delineate. Further, accuracy of 
these drawings is assured because they are 
stated to be the work of Lieut.-Col. P. C. 
Tenison, D.8.0., who is already familiar to 
ichthyologists in connection with Mr. J. R. 
Norman’s previous works on fishes. 


In congratulating Mr. J. R. Norman on 
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the production of this excellent and valu- 
able piece of work, which could be fittingly 
entitled ‘‘Ichthyology Made Easy’’, we 
hope that similar guides for other Zoological 
Museums in different parts of the world 
will also be published for the benefit of the 


Continents 
ROM very early times in the study. 
of the surface history of the earth, 


the question of the age and origin of the 
present two main features of the earth’s 
surface—oceanic basins and continental 
masses—has always attracted considerable 
attention. This subject has been studied 
from various points of view within the 
last sixty years and evidences afforded 
by studies in several branches of physical 
and natural science have been put forward 
from time to time in the discussion of 
this problem. An admirable and critical 
review of these ideas has been recently 
given by Sir Thomas Holland* in his Huxley 
Memorial Lecture. 

So far back as 1846, Edward Forbes 
considered this problem from the point of 
view of the ancient distribution of animals 
and plants, and found it necessary to 
believe that in the course of geological 
time, land and sea had often exchanged 
places. This conclusion was, ten years 
later, stoutly opposed by J. D. Dana who 
maintained that ‘‘the continents have 
always been the more elevated land of the 
crust and the basins always basins ’’,— 
a view which found favour with several 
of the foremost naturalists of those days 
like Darwin, Wallace and Lyell. Huxley 
himself dealt with this problem in_ his 
Presidential Address to the Geological 
Society of London in the year 1870, and 
also basing his arguments on the study of 
the distribution of the fossil faunas 
at different periods, he pointed out 
that although it is true that the distribu- 
tion of land life required considerable 
vertical movements to form dry land 
connections, which are non-existent to-day, 
there had been a “ persistence of a general 
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science of Zoology and of its students all 
over the world. In_ this production 
Mr. Norman has set a very high standard 
and seems to have spared no pains in 
popularising his subject. 

S. L. Hora. 


and Oceans. 


uniformity in the positions of the great 
masses of land and water. From the 
Devonian period or earlier, to the present 
day, the four great oceans may have 
occupied their present positions, and only 
their coasts and channels of communication 
have undergone an incessant alteration ’’— 
thus essentially supporting Dana’s idea 
of permanence. In the year 1890, however, 
W. T. Blanford in his Presidential Address 
to the Geological Society of London, 
issued a definite challenge to this view. 
Basing his arguments also on _ palxo- 
biogeographical studies, he pointed out that 
the evidence was “ distinctly in favour of 
the assumption that land connections 
formerly existed across seas that are now 
covered by broad and deep oceans” and 
that it was ‘impossible to reconcile the 
known distribution of life without past 
changes in the shapes of the ocean 
basins far greater than anything that 
might fairly be described as marginal ”— 
a view in support of which Blanfurd relied, 
among other things, on the evidence he 
and his colleagues had collected in connection 
with the Gondwana System of India. It 
will be remembered that on the basis of 
this work, Edward Suess had, in 1885, 
actually pictured the existence of a Gond- 
wanaland,—a continent big enough to 
include South America, South Africa, India, 
parts of Australia, and Antarctica, 
with the intermediate areas now covered by 
the ocean, and which existed, as such, 
from the later paleozoic to upper creta- 
ceous times. ‘Obviously, if the ocean 
basins and continental masses had the 
degree of permanence which was assumed 
by Dana and others who adopted his views, 
there could have been no Gondwanaland 
such as the Indian Geological Survey and 
Suess understood it.’’ In course of time, 
however, certain difficulties were recognised 
in accepting the existence of this extensive 
southern continent and suspicions often 
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recurred regarding the reality of Gondwana- 
land as pictured to us by Blanford and 


Suess. More recently Charles Schuchert 
and Bailey Willis have discussed this prob- 
lem; and the former by his ‘Land 
Bridges’ and the latter by his ‘ Isthmian 
Links’ show that it is possible to provide 
sufficient land connections for the migra- 
tion of animals and plants in the past 
without having to postulate the existence 
of such a continuous and extensive land 
mass as the Gondwanaland. Thus both 
these authors are inclined to hold on to 
as much of Dana’s doctrine of permanency 
as seemed possible. 

At the beginning of this century, this 
problem of the origin and history of the 
continents and oceans came to be tackled 
from an altogether different point of view, 
and the idea of the possible horizontal dis- 
placement to great distances of continental 
masses—or ‘ continental drift ’ as it is now 
generally called,—was put forward by 
Taylor and Wegener. This theory very 
soon attracted considerable attention, since 
it opened up “new possibilities of migra- 
tion of land animals and plants, without 
absolute destruction of the long cherished 
geologists’ pet of permanency for the oceanic 
basins”. Within the last few years, Wegener’s 
theory has been critically examined not 
only by geologists and paleontologists but 
also by physicists and mathematicians, and 
quite a large volume of controversial litera- 
ture has since grown up. As Sir Thomas 
Holland points out, a final judgment on the 
acceptability or otherwise of this theory 
will have to be given only after accumulat- 
ing a large number of observations based on 
close surveys of special areas, and analysing 
the evidence dispassionately. An admirable 
beginning in this kind of work has been 
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made by A. L. du Toit for the two oppo- 
site shores of the South Atlantic Ocean and 
his work in these two areas shows that there 
is a “‘remarkable duplication of character- 
istics of a stratigraphical, palezontological, 
tectonic, volcanic, and even of a climatic 
nature’’; and he believes that these 
resemblances are “‘too numerous and of a 
kind too significant to be mere coincidences,”’ 
and leave little doubt “‘ that South America 
and South Africa have actually travelled 
2,000-3,000 miles from one another since 
the end of mesozoic times’. The thing now 
to do is to follow in the footsteps of du Toit 
and closely examine other areas and collect 
more data; for this problem—*“‘ whether 
the oceanic basins and continental masses 
have ever changed places by vertical rise 
and fall, or whether the continental frag- 
ments have moved superficially to their 
present positions over the ocean fioor ’’— 
ean be settled only in one way; and that 
is, as Sir Thomas puts it, “ by the patient 
accumulation of data so numerous and 
consistent that little room will be left for 
the assumption of mere fortuitous repetition 
of similar phenomena.” 

Within the brief space of about 20 pages, 
Sir Thomas Holland has in this lecture 
given us a most lucid and masterly review 
of ideas on a subject which from the days 
of Huxley himself has always been coming 
up for comment and discussion in some 
form or other. It is a fascinating subject in 
which not only geologists but various other 
scientists are greatly interested, and Sir 
Thomas Holland has done a great service in 
taking stock, as it were, of our present posi- 
tion in the matter, and pointing the way to 
further study and research. 


L. RAMA RAO. 


Sugarcane—Sorghum Hybrids in Wild State. 


ELIABLE information has been received 
that in the wild unexplored parts of 
New Guinea, plants that are considered by 
competent authorities to be hybrids bet- 
ween Sugarcane and Sorghum, have been 
found growing there in the wild state. 


The Imperial Sugarcane Breeding Station 
at Coimbatore was the first to artificially 
produce these intergeneric hybrids, and we 


learn that certain of the complicated 
crosses made at Coimbatore between Sugar- 
cane and Sorghum have thrown out types 
similar to certain indigenous Indian canes. 
This suggests the possibility of certain of 
the Indian canes having originally risen 
as hybrids between the Sugarcane and 
the Sorghum. 
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S. R. Ranganathan, M.A., L.T., F.L.A. 
University Librarian, Madras 


Hyatt (John Wesley) (1837-1920) 


OHN WESLEY HYATT, the inventor of 
celluloid, was born at Starkey, New 
York, November 28, 1837. His father was 
a blacksmith. He was educated in the local 
school and for a year at Eddytown Semi- 
nary, where he excelled in mathematics. 
At the age of sixteen he settled as a printer 
in Illinois. The strong taste for mechanical 
affairs, which he acquired in his father’s 
workshop, led him in this early age to invent 
a new knife-sharpener. Again, when he was 
following the printing trade at Albany some 
twelve years later, the same taste was 
further intensified by the offer of a prize of 
10,000 dollars for a substitute for ivory for 
billiard-balls by a manufacturer and he 
began experimenting nights and days in the 
hope of gaining the reward. Though he 
failed to get the reward, he achieved success 
in 1869 in making billiard-balls with a com- 
bination of paper flock, shellac and collodion. 
This ball has been widely adopted. 


CELLULOID FROM AN ACCIDENT 


About this time, Hyatt was using collo- 
dion in the course of his work when he 
accidentally overturned a bottle. The idea 
of celluloid came to him from watching the 
collodion solidify. After repeated experi- 
ments in conjunction with his brother, 
Hyatt took his patent for celluloid manufac- 
ture on July 12, 1870. The chief claims of 
the patent were (i) grinding proxyline into 
a pulp, (ii) use of finely comminuted cam- 
phor-gum and (iii) employment of pressure. 
A vexatious suit by Daniel Spill claiming 
priority of invention was found against him 
by the Federal Court. The Celluloid 
Company was established in New York in 
1872-73 against much public prejudice and 
discouragement which were intensified by an 
unfortunate fire which took place shortly 
after the Company began its operations. 


SUGARCANE MILL 


Mr. Hyatt’s activities were not limited to 
celluloid. He invented a superior sugarcane 
mill which extracted more and purer juice 
in a shorter time and increased the fuel 
value of the refuse considerably. 


OTHER INVENTIONS 

The establishment of the Hyatt Pure 
Water Company to popularise the new 
process of filtration, patented in 1884, is said 
have marked a new era in water purification. 
In 1891-92 Hyatt. investigated the subject 
of centrifriction roller bearings with great 
success. The Hyatt Roller Bearing Company 
was the result. Other inventions include : 
Machine for turning out billiard-balls (1870), 
Machine for making a slate for school use 
(1875), and a substance called ‘‘ Bonislate ”’ 
suitable for billiard-balls, buttons, knife 
handles, ete. On the whole, Hyatt had 
taken out 238 patents. 


His HONOURS 


In 1914, the Society for Chemical Industry 
(London) awarded Hyatt its Perkin Medal. 
In accepting the Medal, Hyatt said that 
though he lacked early training in the 
sciences, it was his persistent, and many 
times mistaken, experiments that got him 
the results. One of his old collegues said 
on the occasion “There was one element 
in Mr. Hyatt’s make-up concerning which 
I cannot speak too highly, for the reason 
that you don’t find it everywhere---. It 
was his willingness to give every one credit 
for his own idea and not attempt to appro- 
priate it himself. Sometimes, he went 
further than this: he would take the 
thought that you gave him, enlarge upon 
it or improve it, and then hand it back to 
you as your own. How many do that 
to-day? I think that if you counted 
them on your fingers, you would have 
some fingers left over when you have 
finished counting. ” 

Hyatt died at Short Hills, N. J., May 10, 
1920. 





Douglas (James) (1837-1918) 


AMES DOUGLAS, who was born at 
Quebee on November 4, 1837, had an 
extraordinary career. He was called “ the 
dean of the mining and _ metallurgical 
professions”. Yet he began his career 
with a theological and medical education 
and had nearly reached the age of 40 
without finding himself. Douglas first 
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followed the footsteps of his father, who 
introduced the modern treatment of in- 
sanity into Canada when he founded the 
Quebec Lunatic Asylum. But after studying 
medicine in Canada, Scotland and Germany, 
he decided that the profession did not 
interest him and went to Edinburgh to 
study theology. 


FATHER’S FOLLY, AN OPPORTUNITY 


What directed Douglas into his proper 
field of work was a misguided investment 
that his father had made in Harvey Hill 
copper mines, which proved a failure. 
To retrieve as much as possible, Douglas 
took to metallurgy and in collaboration 
with a brilliant scientist, he worked the 
beautiful Hunt and Douglas process of 
copper extraction. He also invented an 
ingeneous revolving muffle furnace for ore 
roasting. 


HIS PROSPECTING VISION 


In 1880 he joined the Copper Queen 
mine at Arizona and when the mine was 
exhausted in 1884 and a business crash was 
apprehended, his knowledge of prospecting 
geology, his persistence and his persuasive- 
ness led to the striking of fresh rich ore 
bodies and later history made Copper 
Queen one of the greatest mines of the 
world. 


OTHER INTERESTS 


The need for carrying the products led 
to the construction of a railway. This 
opportunity made Douglas an _ equally 
great authority on railway transportation. 
He had great business acumen. He con- 
solidated all the companies in which he 
had interests into a single body under his 
presidentship. 

He published not only numerous technical 
papers but also historical and biographical 
books such as Canadian independence (1894), 
Old France in the New World (1905), New 
England and New France (1913), The 
journal and reminiscences of James Douglas 
(1910) and A memoire of Thomas 
Sterry Hunt (1898). His numerous philan- 
thropies included bequests to educational, 
medical and engineering institutions. He 
spent very little on himself. He spent 


millions on bequests and a _ million for 
research in cancer, 
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H1s' HONOURS 


Douglas was elected President of the 
American Institute of Mining Engineers 
(1899-1900). He was awarded a Gold 
Medal by the Institution of Mining and 
Metallurgy of Great Britain (1906). The 
McGill University made him a Doctor of 
Laws (1907)::°He was given the John 
Fritz Medal for humanitarian work (1916). 
He was elected Chancellor of Queen’s 
University (1917). 

Douglas died, June 25, 1918. 





McClean (Frank) (1837-1904) 
RANK McCLEAN, British engineer and 


amateur astronomer, was born at 
Glasgow, November 13, 1837. Having 
received his education at Westminster, 


Glasgow and Cambridge and having been 
articled to Sir John Hawkshaw, the Engi- 
neer, in 1862 he became a partner in his 
father’s engineering firm. In 1870 he with- 
drew from his profession in the enjoyment 
of a large income and devoted the remaining 
years of his life to spectroscopic researches. 


SPECTROSCOPIC WORK 


He commenced his spectroscopic work 
with the photography of metallic spectra 
by means of an induction spark and then 
made an elaborate series of comparative 
photographs of the spectra of the sun at 
high and low altitudes. This work put on 
a firm footing the variations in the solar 
spectra due to atmospheric influences. All 
this work was done at his own observatory 
built in 1875 at his country house at 
Ferncliffe and at his own laboratory built 
in 1884 at another country house of his at 
Rusthall. The chief instrument in use was 
one of his own invention. 


STELLAR WORK 


A star spectroscope designed by him 
and named after him is still in demand. 
In 1895 he began the greatest work of his 
life—a spectroscopic survey of every star 
brighter than magnitude 3}. This he did 
with a 13-inch telescope with a prism of 
refracting angle 20° placed in front of the 
object-glass. Having completed the survey 
of the northern hemisphere in 1896, he went 
to the Cape of Good Hope’s Observatory 
and completed the southern one in 1897, 
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In this work he struck new ground by 
referring the stars to their galactic latitude 
and longitude. This far-reaching research 
was done by him sing’»-handed. “It was 
his eye that measured the lines and his 
was the pen, that worked out the calcula- 
tions. ”’ 


His BENEFACTIONS 


McClean generously employed his fortune 
in the advancement of astronomy. At a 
cost of £12,500 he founded the Isaac 
Newton Scholarships in the University of 
Cambridge for the encouragement of re- 
search in astronomy and _ spectroscopy. 
In 1894 he presented the Cape of Good 
Hope Observatory with the large Victoria 
telescope, fittings and dome, with all the 
latest improvements. He later gave the 
same Observatory a prismatic camera. He 
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made a large collection of illuminated 
manuscripts, early printed books and several 
other art-treasures, all of which | he 
bequethed to the Fitzwilliam Museum at 
Cambridge. He also made large money 
bequests to that University, to the Univer- 
sity of Birmingham and to the Royal Astro- 
nomical Society for furthering research in 
astronomy and physics. 


His HONOURS 


McClean received the honorary LL.D. 
of Glasgow in 1894. Next year he was 
elected Fellow of the Royal Society. In 
1899 he was the recipient of the Gold Medal 
of the Koyal Astronomical Society, the 
highest honour in the gift of that Society. 

McClean died at Brussels from pneumonia, 
November 8, 1904. 


ASTRONOMICAL NOTES. 


Eclipse of the Sun.—An annular eclipse 
of the sun will occur on December 2-3, 
but will be invisible in India. The path of 
the annular eclipse lies entirely in the 
Pacific Ocean, commencing in the sea to 
the south of Japan and ending near Cali- 
fornia in the western coast of the United 
States of America. 

Planets during December 1937.—Venus 
continues to be a bright object visible 
early in the morning before sunrise. It is 
moving east-wards and at the end of the 
month, will rise about three quarters of 
an hour before the sun. On December 1, 
there will be a close conjunction with the 
moon, the planet being about 2° north of 
the moon. Mercury can be seen for the 
greater part of the month near the western 
horizon immediately after sunset. 

Three major planets, can be _ conve- 
niently observed during the early part of 
the night. Mars and Jupiter are situated 
in the western sky while Saturn will cross 
the meridian at about sunset. The minor 


axis of the ring ellipse will be only 1”-7 


at the beginning of the month and is 
gradually increasing. On December 2, 
Saturn will be at one of the stationary 
points and will attain quadrature with the 
sun on December 20. 


Comets.—Encke’s comet (which was 
detected on September 2, by Jeffers at the 
Lick Observatory) is approaching the earth 
and getting brighter; on November 6, it 
was of the twelfth magnitude. The comet 
is situated in the constellation Cygnus and 
rapidly moving towards southwest. Accord- 
ing to Matkiewicz ephemeris (Pulkowa 
circular 20) the comet will be in Aquila 
in the early part of December and will be 
bright enough to be seen with a binocular. 
It will reach maximum brightness on 
December 25, but owing to the proximity 
of the sun and the low altitude at sunset 
this will not be a suitable time for observing 
the object. 


The period of the comet is a little over 
three years. It has been observed at every 
return since its discovery in 1819. 
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The Forest Research Institute, Dehra Dun. 
By L. R. Sabharwal, I.F.s. 


Tas history of Forest Research and 
education in forestry in India has 
been intimately connected with Dehra Dun 
for the last fifty years, as the first college 
for training Indians in forestry was started 
there in the year 1878. Dehra Dun was 
chosen because of its favourable position 
for the study of two important types of 
Indian forests, those where sal (Shorea 
robusta) predominates, and the coniferous 
forests of the Himalayas, which are all 
well represented close to Dehra Dun, and 
also because of its 


Forest Research Institute was established. 
When it is considered that the area of 
forest under the control of the Forest 
Department is about 261,000 square miles 
(nearly 24% of British India) and yields 
an annual revenue of about Rs. 395 lakhs a 
year which rose to Rs. 595 lakhs during the 
post-War period, it will be recognized that 
considerable expenditure on research in 
forestry, calculated to improve the methods 
of growing, developing and exploiting the 
forests is amply justified. 

T he _ Inspector- 





delightful situation FEES 
and (during mest a 
of the year) its 
favourable climate. 

For the first fifty 
years of the exist- 
ence of the Forest 
Department in 
India, no attempt 
was made to. or- 
ganize the conduct 
of forest research, 
and thus to co- 
ordinate and elabo- 
rate the scientific 
knowledge so neces- 
sary to successful 
economic working. 
Valuable _ scientific 
work has, it is true, 
been carried out 
from time to time, 
as the result of in- 
dividual efforts on 
the part of enthu- 








General of Forests 
was the first Presi- 
dent of the Insti- 
tute. There were 
six Research posts : 

1. Imperial Silvi- 


culturist. 

2. Imperial Su- 
perintendent of 
Forest Working 
Plans. 

3. Imperial Forest 
Zoologist. 

4. Imperial Forest 
Botanint. 

5. Imperial Forest 
Economist. 

6. Imperial Forest 
Chemist. 


At the time of the 
creation of the In- 
stitute the offices 
of Nos. 1, 5 and 6 
were located in the 
College building. 
As the accommoda- 








siasts in special 
branches, but, while 
the results of these 
efforts have in many cases been published, 
much useful work has been lost for want of 
systematized methods. 

A new phase in the history of the depart- 
ment was opened when Sir Sainthill Eardley 
Wilmot was appointed Inspector-General 
of Forests. He had for some time been 
convinced that the inauguration of research 
work in connection with the forests of 
India was an urgent necessity. The pro- 
posals for the formation of a Forest Research 
Institute were considered and formulated 
between 1903-05 and in 1906 the Imperial 


Sir Sainthill Eardley Wilmot, 
Inspector-General of Forests, 1903-1908. 


tion in the College 
building was not 
sufficient, the question of providing 
suitable buildings for the new Institute 
was taken up and the Chandbagh area of 
47 acres was acquired at a cost of 
Rs. 1,68,000. The main building with 
other laboratories and workshops fully 
equipped for the conduct of research work 
at a cost of Rs. 5,08,000, was opened in 1914. 

It was expected that the Chandbagh 
buildings would prove sufficient for many 
years to come, but the development of 
the forest resources of India, made great 
strides during the Great War and every 
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Forest Research Institute, Dehra Dun. 


effort was made to render the country less 
dependent on foreign supplies. 

The Industrial Commission pointed out 
in 1918, the necessity for expanding the 
Institute and emphasised the necessity 
for increasing the number of Research 
Officers. 

The Board of Forestry in 1919, supported 
the proposals of expansion and the present 
site, which is about 
4 miles away from 
Dehra Dun, was pur- 
chased. 

In this estate of 
1,400 acres, are situa- 
ted the main building 
for the Offices of the 
President, Silvicultu- 
rist, Botanist, Econo- 
mist and Entomolo- 
gist, the small building 
for the Chemical 
Branch, the Insectary, 
the Saw-mill, the 
Pulp and Paper Plant, 
Wood workshops, Tim- 
ber Testing, Timber 
Seasoning and Timber 
Preservation Labora- 


t 
' 
} 
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tories, Botanical Garden, Arboretum, Experi- 
mental Gardens and residential quarters for 
the staff. The main building was opened 
by His Excellency the Viceroy, Lord Irwin, 
in 1929. The Institute is fully equipped 
with laboratories, museums and _ libraries 
for research work and it has _ cost 
Rs. 1,07,21,412 up to the end of 31st 
March 1932. 





A Veneer in the Wood Workshop, 
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Activities.—The original main divisions 
of the Research Institute, excluding Working 
Plans, have been maintained; but these 
have been subdivided into sections manned 
by experts under the general control of 
the head of each branch. 

The work is now divided as follows :— 

Direction.—The President and Inspector- 
General of Forests to the Government of 
India, is in charge of the Institute. 


Silvicultural Branch.—This, though not 
the largest, is the senior branch. It aims 
not only at speeding up, improving and 
cheapening production, but in the first 
instance, at maintaining a supply of valuable 
timber from certain areas. It is not 
generally known that reproduction of some 
of the more important Indian trees, is 
obtained with the greatest difficulty, and 
yet future supplies and revenue depend 
primarily on success in overcoming this 
difficulty. 

The scope in this branch is so large 
and the conditions of forests in the country 
are so varied that the Silviculturist has 
now to confine himself to the standardisa- 
tion of methods of research, to the organi- 
sation of investigations, to the computa- 
tion and recording of data collected by local 
forest officers, and to offering assistance in 
applying information available in India or 
elsewhere in the world. 

In order to gain first-hand knowledge 
from the local forest officers and to discuss 
and remove their difficulties Silvicultural 
conferences are being held regularly, every 
four or five years. 

Botanical Branch.—--Botanical research was 
one of the earliest activities of forest 
officers in India ; in the course of exploring 
the forests, trees and other vegetation 
were identified, but the needs of to-day 
far excced the earliest requirements. Syste- 
matic botany no longer merely serves the 
purpose of an introduction to the flora of 
an area; authentic identification is as 
essential to the development of silviculture 
as to the more extensive use of forest 
produce. The distribution of types of 


vegetation (ecology) has been recognised 
to have considerable importance, and a 
beginning has been made in the study of 
damage by fungi (mycology) to living 
trees and to felled timber. 


The Herbarium of this Branch which 
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contains considerably over 200,000 sheets 
has been used as the principal source of 
material for the identification of several 
forest floras. 


Entomological Branch.—This Branch is 
concerned with the investigation of damage 
by insects both in the forest and forest 
produce. 


The work in systematic entomology is 
also done in this Branch. The scope is 
so large that it is only by the international 
co-operation of specialists that progress is 
maintained. The known insect fauna of 
India is said to constitute 45,000 species. 
Control measures are sought which are 
both practicable in application and reason- 
able in cost. Means of preventing or 
restricting the damage by a number of 
borers of Indian trees and timbers have 
been devised and losses amounting to 
lakhs of rupees annually are avoided. 


The most recent activity of this Branch, 
the first of its kind in India, is the intro- 
duction of the biological control of defoli- 
ators of teak in South India by importing 
parasites of caterpillars that defoliate teak 
in Burma. These parasites, it is expected, 
will assist materially in checking the 
ravages of the pests and reduce the losses, 
which in bad years, have been estimated 
to exceed Rs. 100 per acre of teak planta- 
tion. 

The Utilisation Branch.—This Branch 
comprises separate sections dealing with 
wood technology, timber seasoning, timber 
testing, timber preservation, pulp and 
paper-making, wood workshop including 
veneer subsections and minor forest pro- 
ducts. All these sections except the last 
one are under separate Sectional Officers 
who have received special training for 
their work. 


Wood Technology Section—The main 
function of this Section is the proper identi- 
fication of all timbers that are put on the 
markets. Cheap timbers of poor quality 
are often put on the market under the 
names of better class timbers of proved 
reputation. The superficial appearance of 
a timber, its colour, grain and other 
external characteristics, are often deceptive. 
Valuable help has been given to Govern- 
ment Departments such as Railways, Army, 
Air Force, Irrigation, Industries, Commer- 
cial Intelligence, Corporations and many 
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business concerns, and this help has pre- 
vented costly mistakes arising from wrong 
identifications. 


Timber Seasoning Section.—In this Section 
the proper methods of seasoning are investi- 
gated as seasoning is an essential prelimi- 
nary to efficient utilisation of timber. 

Investigations in different methods of 
seasoning of timber, have been carried out 
in this Section. It has been proved that 
for large-scale production the kiln-drying 
of timber is more economical than air 
seasoning as the process is independent of 
weather conditions, and the period is 
reduced considerably. This Section is 
responsible for the design, specifications, 
testing, ete., of all the kiln-installations 
that have so far been established in this 
country. 

Timber Testing Section—This Section 
has done a lot of work in connection with 
the strength tests of Indian timbers. 


The chief aims of the Section are (1) to 
determine the mechanical and _ physical 
properties of Indian woods and thereby 
to find suitable outlets for those of which 
the supply is in excess of the demand, 
(2) to find Indian substitutes for important 
timbers used for a variety of special 
articles, and (3) to advise enquirers as to 
the suitability of timbers for all purposes 
where strength is an important factor. 


Paper-pulp Section.—The successful experi- 
ments carried out in this Section in connec- 
tion with the preparation of pulp and 
paper from bamboos and other raw 
materials, have helped the Indian paper 
industry with the aid of protection, to capture 
gradually almost the entire market of import- 
ed writing and printing papers. In 1924-25 
the consumption of bamboos in Indian 
paper mills was about 4,600 tons. In 1935 
it was over 30,000 tons. 

This Section is in charge of all problems 
connected with pulps and it is in a position 
to give valuable help and advice on all 
subjects connected with wood, grass and 
bamboo pulps in India. 


Preservative Treatment.—Weight for weight 
timber is, in almost all cases, as strong as 
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steel, and considerably stronger than 
concrete. Volume for volume concrete 


weighs 2} to 4 times as much as wood, 
and as wood is easy to repair or replace, 
it is, for many types of structure, a good 
proposition from the engineering point of 
view, provided it can be made durable. 
The Forest Research Institute has for many 
years been investigating the subject, and 
is in a position to offer considerable help 
and advice on all matters connected with 
the treatment of Indian woods and timber 
preservation generally. 

Wood Workshop and Veneer and Plywood 
Section.—Within the last few years veneers 
and plywood have been accepted throughout 
the world as extremely important commer- 
cial products and they now occupy an 
important place in the timber markets of 
the world. Several Indian timbers have 
already been tested to ascertain their 
suitability for utilisation and decorative 
veneers and plywood and it is hoped that 
some enterprising firms will take up this 
work in India now. 

Chemica! Branch.—This Branch deals with 
problems involving chemical investigations 
and analysis. 

Its main function is research in connec- 
tion with establishing and developing the 
use of many items of forest produce. 

The study of forest soils is also carried 
on in association with the Silviculturist. 
It is hoped to develop the study of forest 
soils considerably in the near future. 

A good deal of pioneer work has been 
done in connection with gums, resins and 
other minor products. 


Museums.—There are five museums in 
the Institute, namely, botanical, silvicul- 
tural, entomological, the timber museum 
and the minor forest product museum and 
according to The Museums of India by 
Markham and Hargreaves they may be 
described as among the best museum 
buildings in India. 

Publications.—Some 300 publications and 
a number of educational and other works 
have been published by the Institute 
embodying the results of investigations 
carried out here. 
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Free Coverings and Free Transformations. 
—An interesting theorem of Borsuk and others 
(see Alexandroff-Hopf-Topologie I. Berlin) which 
had rather an isolated place in Topologie has 
been extended by Hopf (Fund. Math., Tome 
28, pp. 33-57) in a remarkable manner. The 
earlier theorem in question is the following :— 
If the n-sphere is covered with (n -- 1) closed 
aggregates, then, at least one of the aggregates 
contains a pair of diametrically opposite points. 
The directions in which generalisations appear 
to be probable are obviously (J) Extensions to 
a larger class of spaces other than _ spheres. 
(2) Replacing the antipole transformation by 
any continuous— not necessarily one— one 
transformation. In the case when n = 1, it 
is clear that both these extensions are trivial. 
Hopf examines in this article as to how far the 
results can be extended to higher dimensions. 
Denjoy and Wolf (L’ ensignment math., p. 66) 
had already established some results in this 
connection. They replaced the sphere by any 
locally connected unicoherent continum (uni- 
coherence is equivalent with the following :— 
It is not possible to divide the space into two 
closed connected sets whose commoa part is 
not connected ; for all locally connected continua 
unicoherence is equivalent with the vanishing 
of the first Bettinumber.) Hopf has established 
the following results which include the preceding 
as particular cases. In this connection he has 
introduced the notion of a free covering of a 
Topological space R, which is defined as follows : 
A covering C of a topological space R is said to 
be free if there is a continuous transformation f 
of R into itself in such a way that no aggregate 
of C has any point in common with its transform 
by means of f. With this definition his principal 
result is the following :— 


An unicoherent locally connected continuum 
does not admit of a free finite closed covering of 
order 2. It is easily seen that the following 
particular theorem derived from it enables us 
to extend Borsuk’s results in the derived 
direction for n < 2. (It is interesting to observe 
in this connection that the extension along the 
same lines is not true if n > 2. — i.e., A locally 
connected unicoherent continuum does not 
admit of a free covering with three closed sets.) 
He has also extended the notion of free coverings 
to a transformation of a space R into another 
space R’ in this way. The transformation ¢ 
of a space R into a space R’ is said to be free if 
for every continuous transformation f of R into 
itself (a) +¢ {f (x)] for every x. With this 
definition the fundamental result can also be 
stated as follows :— 


A locally connected unicoherent continuum 
does not admit of a free transformation in a 
one dimensional space. 


The proofs of these results are derived from 
the following property of such continua—-That 
they do not admit of a free closed finite covering 
of order 2, and certain properties of graphs—- 
viz., one-dimensional complexes. Various lemmas 
pertaining to the latter have been proved by 


the author. As state the 


following :— 


1. Let G be a Tree (a graph which does not 
contain any closed polygon as part of it). To 
every vertex e of G let another vertex d (e) be 
made to correspond. Then there does exist 
at least one pair of consecutive vertices p and q¢ 
such that pq is a part of [d(p), d (q))]. 

2. Let the topological space R possess a 
closed connected covering F such that its nerve 
is a finite multiply connected graph. Then R is 
not unicoherent. 


It is also interesting to observe that the 
process of the proof supplies an interesting 
example of the fundamental oneness of the two 
apparently distinct branches of Topology— 
viz., the combinatory and the point-set; Hopf 
and Alexandroff have laid the mathematical 
world under a deep obligation to them by 
attempting to write a comprehensive treatise 
on the subject which correlates the two branches 
in three volumes, the first of which is already 
published. (Topologie I. 1935 Springer Berlin.) 
In this connection the notion of the nerve of a 
covering of any topological space R is significant. 
It is defined as follows :—Let A,, Az,:++ be the 
covering sets of the space R. If 

Ann ° Aje° ee Ajp +0 
then we associate with each such assemblage 
a (k — 1) — dimensional simplex. The complex 
thus obtained is called the nerve of the covering. 
This notion enables us to extend the definition 
of the Bettigroup to any point set. (Vide, ibid., 
Chapter IX.) 

Hopf has also given the following criteria for 
the multicoherence (i.e., non-unicoherence) of 
locally connected contima K. 

(a) K does not admit of a finite free closed 
covering of order 2. 

(b) It does not admit of a free covering with 
three closed aggregates. 

(c) It does not admit of a free transformation 
in a one-dimensional aggregate. 

He has also given an example of a covering 
of the n-sphere with (m + 1) closed aggregates 
which is free. (for n > 3) i.e., he has given 
a transformation f such that if C is any one of 
the closed aggregates C - f (C) is ~~“ ge 


examples we 


High Frequency Discharge in the Removal 
of Electrostatic Charges from Glassware-— 
F. W. Van Straten and W. F. Ehret (/nd. Eng. 
Chem., Anal. Edn., 1937, 9, 445) have described 
a method for removing electrostatic charges 
from glassware prior to weighing. The vessel to 
be discharged is enclosed in a copper helix and 
a high frequency discharge is passed. This opera- 
tion removes the electrostatic charge on ordinary 
glass vessels within a minute. This is of special 
importance to micro-weighings especially in dry 
weather when the usual 10-minute period of 
waiting before weighing is not sufficient for the 
charge to leak off. .8S.G. D 
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Viscosity of Lac and Hard Lac Resin Solu- 
tions.—A recent pa oe published by the London 
Shellac Research ureau (Verman: technical 
Paper No. 11) deals with the interpretation of re- 
sults obtained by viscosity measurements of 
alcoholic solutions of ‘hard’ lac resin and 
the parent lac at 0° C. and at 25° C. Equations 
have been derived for the calculation of viscosity 
of lac varnishes from their concentration data 
and it has been — out that limitations are 
imposed on the application of this equation, 
especially in cases where a mixture of solvents 
is used. In this connection reference is made 
to allied work of others and it has also been 
indicated that in lac solutions there is a con- 
centration-density relationship as well. 


These results and theoretical deductions have 
an important bearing on the uses of lac in the 
finishing and plastics industry because the 
change in viscosity is an index of the alteration of 
the micelle and affords a method for studying 
the molecular aggregation during the heat treat- 
ment of shellac. It has also been observed 
that there is a slight fall in viscosity on ageing 
of lac solutions which suggests some changes 
taking place. The possibility of adopting viscosity 
measurement to ascertain the effect of different 
methods of shellac manufacture on the product 
is indicated. A ¥. B. 


Modification of Lac with Higher Fatty Acid 
and Their Mixed Glycerol Esters.—Lac 
stands unique among natural resins for more 
than one reason. It is a product of insect 
metabolism and unlike the other natural resins 
it is insoluble in linseed oil and _ turpentine. 
Because of this latter property the scope of its 
utility in the production of paints and varnishes 
is much limited. Lac being superior to the 
other oil-soluble resins in many respects, persis- 
tent attempts have been made to incorporate 
this highly desirable resin in oil paints. 


In a recent paper Dr. Bhattacharya (Technical 
Paper, London Shellac Board Research, No. 12) 
embodies the results of his experiments to 
widen the field for the industrial utilisation 
of lac. It has been found that lac dissolves in 
fatty acids quite easily and the products lend 
themselves to subsequent esterification. These 
partly esterified products can be put to a 
variety of uses, as in the preparation of emulsion 
aints, cements, and oil varnishes and paints. 
oreover in this state, lac is compatible with 
nitrocellulose lacquers. 


This modification of lac bears a close analogy 
to the production of synthetic resins of the 
albertol type which are soluble in oils as well 
as in organic solvents. In fact the author has 
taken the cue from such syntheses and the 


present paper is an outcome of the application 
of the same principles. 
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It is to be hoped that these valuable results 
will be taken advantage of, by paint manu- 
facturers in India to utilise more of lac in their 
industry so that the consumption of lac. in 
India may be substantially increased. It is 
hardly realised that the present consumption 
of lac is deplorably low, standing at 2 per 
cent. of the total output. A. V.8. 


Origin of Primary Lead Deposits.—A de- 
tailed study of the atomic weights of ore lead 
and rock lead by Arthur Holmes (Eco. Geol., 
1937, 32) has revealed very interesting results 
bearing on the origin of primary lead deposits. 
The ore lead seems to have no genetic relation- 
ship with either the granite or the basaltic magma 
or of their respective sediments. In areas where 
it is associated with peridotites, the field observa- 
tions do not show any common source of origin. 
Hence he concludes that processes of magmatic 
differenciation could not have given rise to large 
deposits of lead and other associated sulphide 
minerals. Accordingly he favours Gregory’s 
view that the ores might have originated from 
zones deeper than any igneous rocks. 


An Early Human Ovum.—A complete Human 
ovum embedded in the uterine wall, of an esti- 
mated age of 15 days was obtained by hyste- 
rectomy on 34th day of the menstrual cycle. 
The site of implantation was indicated by a small 
adherent mass of red-black material distinctly 
elevated above the surface. The ovum is des- 
cribed by J. T. Brewer (Am. J. Anat., Sept. 
1937, 61, 3). The point of entrance of the 
ovum isclosed by foetal trophoblast, degenerating 
maternal cells and blood. The syncytium is 
formed from the cyto-trophoblast which invades 
and destroys the maternal tissues. The vascular- 
isation of the uterus in the region of the ovum 
is the same as that described for menstruation. 
Very probably the bleeding which accompanies 
implantation described in the monkeys and called 
** Placental-sign bleeding ’”’ also occurs in Homo 
as indicated by the large quantity of bolod found 
in the region. 


Deficiencies in the Giant Chromosomes in 
Sciara.—C. W. Metz (Genetics, Sept. 1937, 22, 
No. 5) describes eight small deficiencies in the giant 
chromosomes of Sciara ocellaris. These deficien- 
cies consist of structures found in one homologue 
and not present at the corresponding locus in 
the other. Two of these involve the loss or 
acquisition of a pair of chromatin discs, the 
others involve one member of such a double 
structure. The smallest unit loss or acquisition 
involves a chromatin disc and the layer of chro- 
matin material on one side of it but it is still 
doubtful if the unit is made up in this manner. 
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Public Health in India.* 


T is unfortunate that the Public Health 
Commissioner’s Report for a particular year 
does not usually appear until about 2 years 
later. The delay is due to the la mass of 
material which has to be collec from the 
—- and digested in the Central Health 
epartment. Progress in the field of public 
health in India is not, however, as yet very 
rapid, and the situation 2 years ago is not likely 
to be widely different from that existing to-day. It 
may be added that the present Report contains a 
good deal of information about developments 
which have occurred in 1936 and 1937. 

In the introductory chapter, the Public Health 
Commissioner states guardedly that ‘‘ the year 
under review was, if anything, less unhealthy 
than usual.’’ There were 41,000 more births 
than in 1934 and 2,88,000 fewer deaths. Morta- 
lity from cholera and plague decreased, while 
small-pox showed some increase. But the 
number of deaths due to these major epidemic 
diseases is relatively small in comparison with 
the number which can be ascribed to other 
lethal agents. Maiaria may cause one and a 
quarter million deaths—a fact to be viewed in 
conjunction with the estimate that annual 
consumption of quinine in India is about one- 
sixth of total requirements. Tuberculosis has 
particularly rapidly increased during the last three 
decades, in urban and industrial areas. There are 
now signs that the disease is spreading in rural 
areas, and the infection of non-immunised 
village populations may produce catastrophic 
results. Leprosy is.not a major cause of death, 
but the million or so lepers in India represent 
a very serious public health problem ; probably 
350,000 of these are a public danger. About 
one million and a quarter infants died before 
they reached the age of one year, while approxi- 
mately 15,000 women died in childbirth or from 
causes associated with childbirth. 

Malaria, tuberculosis, leprosy, infant mortality 
and maternal mortality—all these are formidable 
public health problems in India. The Public 
Health Commissioner goes on to suggest that 
**in all four groups there exists a common predis- 
posing etiological factor which is of vital impor- 
tance.... This predisposing factor is malnutrition. 

‘““No preventive campaign against malaria, 
against tuberculosis or against leprosy, no 
maternity relief or child welfare activities are 
likely to achieve any great success unless those 
responsible recognise the vital importance of 
defective nutrition and from the very start 
give it their most serious attention. Abundant 
— of quinine and the multiplication of 
tuberculosis hospitals, sanatoria, leprosy colonies 
and Maternity and Childwelfare Centres are 
no doubt desirable, if not essential, but none 
of these go to the root of the matter. The 
first essentials for the prevention of disease 
are a higher standard of health, a better physique 
and a greater power of resistance to infection. 
These can only be obtained if the food of the 
people is such as will give all the physiological and 
nutritional requirements of the human frame.”’ 

The population problem is considered, and 
it is pointed out that in no period in India for 


* Annual Report of the Public Health Commissioner 
with the Government of India for 1935. Published by the 
Manager of Publications, Delhi, Price Rs, 4~4. 


which statistics are available has the natural 
increase in population been maintained at such 
a high level as in recent years. The birth-rate 
appears to be almost stationary, while the death- 
rate is unquestionably falling. When the next 
census is taken in 1941, the population of India 
will probably be in the neighbourhood of 400 
millions. There is obviously a close association 
between population, food supply and_ the 
nutrition and health of the people. 

The Report emphasises the defects of existing 
vital statistics. he following is given as an 
example: ‘‘In N.W.F.P. as many as 13,690 
births or 18% of the total and 3,620 deaths or 
8% of the total were discovered to be un- 
registered.”” A death-rate of 14 per mille is 
recorded under the vague heading of *‘ Fevers ”’, 
and the uninformative title of ‘‘ Other Causes ” 
accounts for a death-rate as high as 6 per mille. 

o precise information exists about the real 
incidence of such diseases as pulmonary tuber- 
culosis and enteric fever. Morbidity and morta- 
lity data in rural areas are particularly defective. 
In such circumstances preventive medicine is 
severely handicapped, since in any given area 
it must necessarily be based on the conditions 
present in that area. 

There are many other matters dealt with in 
the Report which are worthy of study. A few 
of these may be briefly mentioned. 

Medical officers of health must have secured 
positions if they are to deal effectively with 
abuses. If there is danger of dismissal as soon 
as their activities clash with vested interests 
on Municipal Councils, little can be accom- 
plished. Suitable emoluments are necessary 
to induce young medical graduates to take up 
public health work. 

The establishment of Health Units in rural 
areas is a promising departure. 

One of the most crying and widespread needs 
in India is the provision of a safe supply of 
drinking water. 

While some 800 infant welfare centres were 
in existence in 1935, the development of this 
branch of public health work is far from satis- 
factory. A considerable number of the centres 
are badly organised, their work is un-co-ordi- 
nated, their records are not proper! kept, 
and the information which is collec is not 
made available for future planning. 

Energetic measures have been taken to 
prevent the ay | of yellow fever into India. 

The Report deals with Medical Research, 
Medical Institutions and Voluntary Health 
Organisations, etc. A chapter is devoted to 
nutrition, in which stress is laid on the impor- 
tance of making the results of research widely 
available. An interesting account is given of 
sanitary measures taken after the Quetta earth- 

uake. 

In general the Report, like its predecessors, 
aints a gloomy picture of the state of public 
health in India and demonstrates the glaring 
defects and deficiencies of existing public health 
organisation. In effect, however, it is not 
altogether pessimistic. Much ig being done in 
various fields, and progress is taking place, if 
slowly. By degrees it may be realised in India that 
the wide-spread existence of preventable disease 
is a disgrace to the community which — it. 
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International Locust Conference, Cairo, 1936.* 


[THE report of the Proceedings of the Fourth 

International Locust Conference (or, Con- 
ference for Anti-Locust Researches, as termed 
in French), which assembled at Cairo from the 
14th to the 22nd April 1936 at the invitation 
of the Egyptian Government has recently been 

ublished. It may be recalled that the First 
nternational Locust Conference was held at 
Rome in September 1931 under the auspices of 
the Italian Government, the Second, at Paris 
in July 1932 at the invitation of the French 
Government, and the Third, at London in 
September 1934 under the patronage of the 
Government of His Britannic Majesty. In 
regard to the first three conferences, invitations 
had been restricted to the countries of Africa 
and Western Asia, chiefly affected by the depre- 
dations of Locust swarms, but in the case of the 
present conference, invitations were extended 
to all the countries of the Old, as well as the 
New World interested in the control of injurious 
locusts and grasshoppers. Consequently, as 
many as 23 different countries, represented by 
62 delegates and advisers responded to the 
invitation, as compared with 13 _ countries 
represented by 52 delegates and advisers in 1934. 
At Cairo, India was represented by Khan 
Bahadur M. Afzal UHusain, M.A. (Cantab.), 
1.A4.8., Punjab Government Entomologist, Lyall- 
pur. The following countries took part in the 
Conference for the first time: Saudi Arabia, 
Iran, Iraq, Bulgaria, Greece, Rumania, Yugo- 
slavia, Canada, U.S.A., Argentina, Chile, Mexico, 
Uruguay and Australia. Italy and Afghanistan 
were, however, unrepresented at the Cairo 
Meeting. 
While only 23 papers and reports were con- 
sidered at the Third Conference, as many as 
51 reports and papers were discussed at the 
Cairo Meeting, and in view of the wider scope 
of the subject-matter submitted for delibera- 
tion, the problems concerning injurious locusts 
and grasshoppers were considered in a more 
comprehensive manner than during previous 
conferences. In addition to the general discus- 
sions which took place during the plenary 
sessions of the Conference, technical questions 
were referred to a special Technical Committee 
composed of members interested in particular 
subjects, while a special Drafting Committee was 
commissioned with the editing of the text of 
the resolutions in English and French for final 
passing by the Conference. 

As many as 25 different resolutions touching 
on the various aspects of the problem of locust 
and grasshopper pests were passed by the 
Conference, which partly took the form of a 
summing up of the available information on 
the subject under consideration, and partly of 
offering suggestions for further investigation by 
such organisations and governments as were 
interested in particular problems. 

The resolution that received attention, first, 
was one emphasizing the economic importance 
of the locust and grasshopper problem, and 


* Proceedings of the Fourth International Locust Con- 
ference, Cairo, April 22, 1936. Government Press, 


Bulaq, Cairo, 1937, 


suggesting a regular compilation of statistics 
in each country, in regard to the losses sustained 
annually from the attacks of locust or grass- 
hopper pests, for forwardal to the International 
Centre for Locust Research at London. 

In view of the fact that the phenomenon of 
phase transformation (i.e., the change from the 
relatively harmless solitary phase into the 
gregarious one forming huge and destructive 
swarms) provides a reliable basis for framing 
a policy for the prevention of outbreaks, it was 
resolved that a study of the phases of locusts 
and grasshoppers was not merely a matter of 
academic interest, but one of immense practical 
importance, and a closer study of the phase 
problem from the ecological and _ bio-metrical 
points of view was recommended. An intensive 
study from all points of view, of the various 
factors controlling locust populations was also 
considered to be of much importance. 

In regard to the subject of migrations, the 
resolutions passed at the Third International 
Conference were re-affirmed and emphasis was 
laid on the importance of a close study of the 
meteorological factors concerned therein. It 
was also suggested that attention should be 
paid to a study of the migrations of isolated 
locusts and grasshoppers of all phases, direct 
evidence being sought to be obtained, wherever 
possible, by marking individuals. 

Studies of the ecology of the solitary phase of 
locusts and grasshoppers in their outbreak 
areas, and of the changes in the ecological condi- 
tions necessary to cause the transformation of 
phase for each species in its outbreak centres, 
were specially recommended. Emphasis was 
also laid on the great practical importance of 
studying the exact factors controlling the acti- 
vity of locusts and grasshoppers i paying 
special attention to ieunel’ § factors, such as 
atmospheric temperature and humidity, radia- 
tion, and air-currents and at the same time to 
internal factors like the physiological state of 
the organism at the time being. 

The Conference also recommended that parti- 
cular attention should be paid, in all future 
investigations on locusts and grasshoppers, to 
the influence on their life and ecology of various 
forms of human activity, such as agriculture, 
deforestation, grass-burning, etc. 

Adverting to the question of Locust Control, 
the Conference was of opinion that the most 
effective and economical method of _ direct 
control at present available was that of baits 
poisoned with sodium arsenite, but suggested 
the advisability of finding an equally effective, 
but less dangerous, insecticide, in view of the 
general risk of causing cattle poisoning. The 
Conference also emphasised the great practical 
importance of a system of conveying timely 
warnings direct to the countries concerned of 
the arrival of swarms in neighbouring terri- 
tories. 

With reference to the experimental trials 
made in 1934 of tackling flying swarms by a 
discharge of poison dust from aircraft, the 
results of investigations since made, 
mode of action of the poison dust on locusts, 
have shown that the aircraft method had really 
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achieved a definite measure of success and the 
Conference recommended that further trials 
might be made. 

he Conference also resolved that it was 
desirable that further studies of various diseases, 
parasites and predators of locusts and grass- 
hoppers should be undertaken in close collabo- 
ration by entomologists, mycologists, bacterio- 
logists and zoologists. 

The major locust and grasshopper pests of 
various regions of the world, such as, the Desert 
Locust, the Red “ocust, the African Migratory 
Locust, the South American Locust, the Oriental 
Migratory Locust, the Brown Locust, the 
Moroccan Locust, etec., were then individually 
considered by the Conference, and in each case 
lines on which further investigations might be 
pursued were indicated. 

Lastly, recommendations were made for the 
permanent supervision of the known outbreak 
centres of (1) the Red Locust, (2) the African 
Migratory Locust and (3) the Desert Locust, as 
also for the formation of a co-operative organisa- 
tion between neighbouring countries for the 
patrolling of the outbreak areas at the appro- 
priate time each year, with a view to suppressing 
incipient outbreaks. A plan for international 
co-operation between countries of Eastern 
Europe—Bulgaria, Greece, Rumania and Yugo- 
siavia—for their protection against the Moroccan 
and Italian Locusts, was approved by the 
Conference, and it was to recommend to 
their respective governments the constitution 
of a Committee of Biological Research and 
Control in regard to these locusts. 

It will be seen from the above summary of 
the resolutions passed that a most compre- 
hensive and useful programme of work was 
gone through by the Conference. In view of 
the circumstance that a good deal of in- 
deperdent work, under varied conditions, is 


Epidemiology of Epidemic Dropsy 247 


being carried on in countries subject to the 
attacks of locusts and grasshoppers, and there 
is apt to be much delay in the publication of 
the results of the investigations for various 
reasons, it happens that many of the investi- 
gators remain unaware of the work and experi- 
ence of similar workers in other parts of the 
world. International locust conferences of the 
present type would, therefore, be of the utmost 
value in co-ordinating research work on the 
Locust and Grasshopper Problem in different 
parts of the world, and, more than ali, in bringing 
about a live and personal contact bhetweer 
workers in distant regions. 

In two respects, however, the Proceedings of 
the Fourth Locust Conference compares un- 
favourably with the Report of the Third Con- 
ference held in London. First, in the case of 
the latter, the Proceedings were issued remark- 
ably quickly (in fact, within a period of two 
months), while the one under review appears to 
have taken about 15 months for publication, 
This fact should, however, apparently, have 
been due to the unfortunate demise of His 
Majesty, the late King Fouad of Egypt, not 
long after the close of the Conference, and 
possibly also to various political happenings in 
Egypt. Secondly, whereas in the case of the 
Proceedings of the London Conference, all the 
papers and reports submitted to the Conference 
were included as appendices to the Proceedings, 
and indeed, formed a very valuable part of the 
publication, it is regrettable that in the case of 
the publication under review, the papers and 
reports, fifty-one in number, have been 
entirely left out, although the Conference had 
<a recommended that they might be 
ee lished as appendices. It is, however, to be 
oped that some arrangements might still be 
made to have the appendices published sepa- 
rately in the near future. Y. R. R. 


Epidemiology of Epidemic Dropsy.* 


A PAPER giving an excellent historical review 
of epidemic dropsy, an investigation of 
the social and dietetic factors involved in the 
spread of seven separate outbreaks, and an 
account of experimental attempts to produce 
symptoms of the disease in human volunteers 
in Calcutta gaols, has recently appeared. The 
conclusion is reached that epidemic dropsy is 
caused by the ingestion of an own toxin 
resent in some specimens of mustard oil. 
his was based partially on the finding that no 
case was ond amongst non-consumers of 
mustard oil and that other things being equal, the 
incidence of the disease increased with an 
increase in the quantity of oil consumed. 
Further, samples of oil used by patients in these 
outbreaks were fed to eighteen volunteers in 
prison. Eight of these developed signs and 
symptoms characteristic of epidemic dropsy, 
while eighteen controls remained healthy, on 
an identical diet minus the oil. 

This work certainly indicates that mustard 
oil must play some role in the etiology of the 
disease, but before the presence of a toxin can 
be accepted further details of its chemical and 


* ** Investigations into the Epidemiology of Epidemic 
Dropsy,” by R. B. Lal, S.C. Roy, and Ghosal, /#dian 
of Medical Research, 1937, 25, 163-259, 


pharmacological properties must be forthcoming. 
A more plausible theory of the action of the 
mustard oil is that its ingestion in large amounts 
sets up a gastro-intestinal disturbance which 
prevents the proper assimilation of Vitamin B,, 
and that in persons living on diets containing 
only minimal quantities of this vitamin, signs 
and symptoms of its deficiency set in. Drs. Lal 
and Roy state that they can readily distinguish 
epidemic dropsy from  beri-beri, but all the 
symptoms they describe are common to both 
diseases. More satisfactory is the view that these 
two conditions are both manifestations of the 
same fundamental pathological processes, in 
one the gastro-intestinal and in the other the 
neurological symptoms preponderating. 

The work of Peters has shown that the 
function of Vitamin B, in pigeons and rats 
is the oxidative removal of pyruvic acid, espe- 
cially from the brain. In the absence of the 
vitamin this acid accumulates in the blood. 
The demonstration by Platt and Lu at Shanghai 
of large quantities of pyruvic acid in the blood 
of beri-beri patients provides striking evidence 
of the fundamental role of the -vitamin in the 
wetiology of this desease. A similar finding in 
case of epidemic dropsy would be of the greatest 
interest, 

R, P ‘ 
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Clouds. 


(THESE photographs of clouds were taken 
during February 1937 at the Trivandrum 
Observatory, with an ordinary Hand-camera. 
The exposure given is only 1/50 of a_ second. 
The Cirrus clouds are the finest and most 
lofty forms generally visible at a greater altitude 
(ahove 20,000 feet) extensible on all directions 
with least density. The photograph shows the 
Cirrus blended with Cirro-stratus form. 
II. Cirro-cumulus also are high clouds in 
well-defined masses arranged in close horizontal 
sheets. 





I, Cirrus. 





Il. Cirro-cumulus, 


Science 


ItI. Cumulus clouds are commonly called 
the ‘“‘ Wool packs” and are formed by an 
ascending current of air, whose vapour is rapidl 
condensed. It is the densest kind of clou 
formed in the lower atmosphere and is seen in 
conical heaps. Such clouds are often observed 
on the eastern and northern parts of the sky of 
Trivandrum. 

ITV. Oumulo-nimbus cloud is a forerunner 
of rain or shower andis generally seen at low 
altitude, 





III, Cumulus, 





IV. Cumulo-nimbus. 


H. SUBRAMANI ATYAR, 
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Lord Rutherford. 
Personal Tribute by one of his pupils. 


I HAVE read with the shock of personal loss 
and grief of the sudden death of my great 
teacher, Lord Rutherford. I was keenly looking 
forward to meeting him in a couple of months 
at Calcutta at the forthcoming jubilee celebra- 
tions of the Indian Science Congress, over which 
he was to preside. But the cruel hand of death 
has dashed that hope to the ground. 

It is now nearly a quarter of a century since 
I had the honour and the privilege of carrying 
on some research work under him on certain 
problems connected with the structure of the 
atom, and I can truly say that a kinder and 
nobler teacher it will difficult to find. He 
was always ready to encourage and help the 
men working under him. I can still recall his 
open smiling face as he met me in the Physics 
laboratories of the Manchester University. The 
first question he would always put to me was: 
** Any luck ?”’, and then he would discuss with 
me the exact point which was troubling me at 
the time in the particular research which I had 
in hand. 

I was frequently invited to his table, generall 
at tea or supper, along with the famous Danish 
scientist, Dr. Niels Bohr, and Prof. Barnes of 
Montreal University, I think. I had also occa- 
sion several times to see him at his house alone. 
Not once did he show the smallest sign that he 
was conscious of his greatness. One could not 
leave him, even after only a brief talk with 
him, without feeling one’s self a different man 
altogether: his very presence was a source of 
no small joy and inspiration. 

Speaking of Dr. hr, I cannot but say a 
few words about the circumstances which led 
to the coming together of these two remarkable 
men and the great results which flowed rapidly 
from their close association with each other. 

Dr. and Mrs. Bohr came to Manchester in 
1912. Lord Rutherford had already announced 
the nuclear structure of the atom as consisting 
of a heavy positively charged central mass 
(a-particle) with a number of electrons revolving 
in their own orbits round it. But the Rutherford 
model lacked something and this vital defi- 
ciency a great mathematical genius like Dr. 
Bohr alone could supply. Taking the nuclear 
conception of the atom as his basis, Dr. Bohr 
worked out on a piece of paper the theoretical 
conditions which its component parts should 
fulfil consistently with the then known and experi- 
yee ta determined properties of the Rutherford 


Dr. Bohr was no experimentalist; he 
was a mathematician, pure and simple. He 
made a number of bold assumptions and it was 
in these bold assumptions that lay the real 
quality of his genius. He then worked out the 
properties which the atom should if the 
assumptions were to be acce as correct. 
He showed that the Rutherford-Bohr model 
of the atom (as the conception of the atom 
outlined and envisaged by Bohr is called) not 
only explained with a fair approach to accuracy 
the known properties of the atom, but that it 


did something more. It possessed what all 
good hypotheses must ss, namely, the 
power of revision. The Rutherford-Bohr 
model thus showed a way to test the validity or 
otherwise of Bohr’s bold assumptions. 

Now coming to Manchester in 1912, I think, 
Dr. Bohr explained to Lord Rutherford what 
assumptions he wanted te introduce into the 
nuclear — and how upon these he had 
built up (with no other help than pencil and 
paper and guided by his great mathematical 
genius) the entire mechanism of the atom and 
its constituent parts. He suggested that his 
way of looking at the structure of the atom—- 
which was only a modification or expansion of 
the way in which Lord Rutherford himself 
had looked at it—should be put to the test of 
experiment. 

ey fixed upon the line of attack. Dr. Bohr 
to remain at Manchester on a small 
allowance to supervise and guide the progress 
of the epoch-making experiment. Two men 
—Mr. Evans, a lecturer in Physics at the Univer- 
sity of Manchester, assisted by a senior research 
student—were deputed to look after the experi- 
ment day and night. A dark room was specially 
fitted up for the purpose. The necessary 
eschelon equipment was provided at considerable 
expense for the research, 

t was a great event not only for the two 
scientists—one was already a Nobel Prizeman 
and the other was to get the same distinction 
some years later—but it was also an exciting 
event, in which all workers in the laboratories 
felt deeply interested. 

The experiment completely justified the 
expectations that had been built upon the 
Rutherford model of the atom, plus Dr. Bohr’s 
assumptions. After two years’ hard and incessant 
research, carried on in a large-sized dark room 
in the Manchester University laboratories, 
certain spectral lines made their appearance 
just where Bohr had said they should be looked 
for (1915). 

Like an Indian rishi of old, Lord Rutherford 
peste into the secrets of nature. He saw truth, 

ut, at the same time, in the spirit of a votary 
of modern science, he would not be satisfied 
with the vision that had passed before his 
mind’s eye till he was able to catch it, fix it and 
analyse it minutely with such experimental 
devices and contrivances as were at his command, 
or as he could himself construct specially for 
the purpose of such an examination. 

I can perhaps best explain my meaning by 
an illustration of what I was myself privileged 
to see, in the course of a popular lecture 
at Dalton Hall, at Manchester. Lord Rutherford 
once tried to describe, as well as he could, 
the state of his mind with regard to a certain 
problem connected with the origin of the 
y-rays which had been troubling him for 
a considerable time, and which he was only 
able to solve a good many years later. 

With a trembling voice, but with child-like 
simplicity, truthfulness and humility, he said: 
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Science 


““T feel, I feel that the y-rays . proceed 
from a certain part of the atomic nucleus. 
But I do not know, really I do not know. Pray 
do not go away with the belief that they really 
proceed from that part of the atom. With all 
my efforts, I have not been able to trace them 
back to that particular spot. And yet I cannot 
help saying that, somehow or other, I really do feel 
that they come from that region and no other.” 

I have referred in general terms to the great 
event, the experimental vindication of the 
Rutherford-Bohr conception of the atom, and 
the incident at Dalton Hall not because I was 
privileged to be an eye-witness to both of them, 


but because they reveal the genius of Lord 
Rutherford (and incidentally, also of Dr. Bohr) 
better than any words of mine can possibly do. 
After this it will be easy to see what the world 
of science has lost in the death of Lord Ruther- 
ford. He filled such a large space and led such 
an active life in the now vast domain of atomic 
physics that not only his own pupils, who are 
personally grateful to him for help and en- 
couragement in the course of their own research 
work, but all earnest students of science must 
feel pained and grieved that the great master 
is no more. 
Rucui RAM SABNI. 


The Modern Study of Plants.* 


HE Universities may not question the 
soundness of the view that “it is not 
merely good education but the apotheosis of 
worldly wisdom to seek first the cultural back- 
ground and believe that the vocational profi- 
ciency will be added unto you”. But they 
have not done all they can towards helping 
the public to appreciate the immense cultural 
potentialities of scientific thought. 


In the first place, there is the general tendency 
for technological aspects to grow more obtru- 
sive in Universities. Persons connected with 
professional courses like medicine, have been 
often urging that the preliminary education in 
Universities should have a more direct bearing 
on the future profession of the student. Secondly, 
the attitude of the University authorities 
should lead one to think that they are very 
favourably disposed towards specialisation. In 
the selection for University posts, they are 
inclined to “ place undue stress on specialisa- 
tion instead of placing wey emphasis on 
scholarly background, versatility of intellectual 
interest and general culture.”” Another serious 
drawback in University education is the 
tendency to pay more attention to the acquisi- 
tion of mere information and to pay no heed 
to the underlying principles. 


‘* Specialisation’’ has come to stay and it 
is essential that workers in the field of science 
should have a wide background of culture. 
Any student proceeding to a University degree 
in science should have ‘‘ an adequate apprecia- 
tion of the principles of Physics, Chemistry, 
Mathematics, especially as regards statistical 
methods and probability theory, and lastly, 
but by no means least, one biological subject, 
preferably Botany”. The evils of extreme 
specialisation can be remedied only through 
correlation of efforts and the ignorance in one 
department should not ‘“ become the limiting 





* Summary of the Presidential Address of Prof. E. J. 
Salisbury, D.Sc., F.R.S. Botany Section, British Association 
for the Advancement of Science, Nottingham, 1937. 


factor in our utilisation of our extensive data 
in others ’’. 


“The value of Botany as an educational 
subject and its absolute necessity in any system 
of real cultural development” have not been 
realised by the botanists themselves. The 
educational value of Botany lies in the opportu- 
nities it affords for training in observation. 
Plant life has several points of contact with 
human activity and it is obvious from all points 
of view that man should know all about the 
distribution of vegetation and the plant-products 
of everyday use. 


The several branches of Botany such as 
Taxonomy, Morphology, Anatomy, Cytology, 
Paleobotany, Physiology, Ecology, netics 
and so on, have each a distinct contribution 
to make to the pure science as well as to the 
—- branches such as ——_— Horti- 
culture and Sylviculture. he retention of 
Plant Physiology in Botany emphasises the 
importance of the study of form in relation 
to function. 


The results of the study of Ecology have 
valuable practical applications. One cannot 
ignore ecological aspects in any scheme of land 
utilisation of catchment areas. The land sur- 
face covered by forests ‘“‘ regulates the water 
drainage to such a degree that despite extreme 
fluctuations of rainfall, the river levels exhibit 
no abnormal oscillation; but the effectiveness 
of the land surface for holding back the water 
varies according to whether it is under high 
forests, scrub, grass land’’. The recent disas- 
trous floods in the Ohio and Mississippi valleys 
cannot be treated as “‘ Acts of God. wee 
study of Botany is at once good and useful. 
There is plenty of data to-day and it only 
remains for the Botanist to take his place as 
a man of affairs and to enlist the support of 
the public. Research is needed in the autoco- 
logy and biology of cultivated species and it 
is necessary that the number of posts open to 
botanists should be increased. The best brains 
should be attracted to the study of Botany. 


M. S. SABHESEN. 
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Research in Engineering.* 


ga an past, Engineers depended entirely 
accumulated experience. In more 
eu times they have made increasing use 
of ae ee Prejudices are now slowly 
vanis d organised Scientific research is 
being en 2 up by engineers as a most impor- 
tant aid to Engineering development. 
Research is of recent growth. In England 
its beginning may be observed in the purchase 
of the sites of the Science Museum certain 
other buildings wy a Royal Commission out of 
the surplus of 13,000 left from the Great 
Exhibition of 1851. Government gave grants 
to the Royal Society from 1850 for promotion 
of scientific enquiries and increased the amounts 
from 1877. Original research, however, con- 
tinued to be the task of individual scientists 
chiefly at their own expense. Industry had not 
recognised its value. In 1893 Sir W. Anderson 
wrote, ‘‘ The days are "pues when an Engineer 
can acquit himself respectably by the aid of 
mother wit alone or of those constructive 
instincts which in the past led our predecessors 
to such brilliant results. ”’ 


Only at the close of the 19th century, it was 
accepted that scientific and industrial research 
is an essential factor in industrial and national 
existence. Due to agitations led by Sir Oliver 
Lodge, a committee under Lord Rayleigh was 
formed whose report in 1898 led to the founding 
of the National Physical Laboratory in 1899 
with Sir R. Glazebrook as its first Director till 
1918. In 1902 the British Engineering Stand- 
ards Association was established. By 1918 the 
National Physical Laboratory became part of 
a larger organisation, the Department of Scienti- 
fic and Industrial Research with an expert 
staff of €00 since risen to 1,900. The British 
Engineering Standards Association also has 
expanded into a body of 870 Committees with 
4,850 members. 


research is even more marked 
America and other countries. 
The National Bureau of Standards of the 
United States of America covers an immense 
field and maintains close co-operation with 
the Universities and other research organisa- 
tions. 


Progress in 
in Germany, 


In England, every important industry and 
many manufacturers now devote considerable 
sums on research. It is the only means of 
continuous progress in an increasingly competi- 
tive world. A vast amount of research is being 
carried out by various independent bodies. 
The Department of Science and _ Industrial 
Research forms a connecting link between 


* Summary of the Presidential Address of Sir 


Alexander Gibb, G.B.E., C.B., F.R.S. Engineering Section, 
British Association for the Advancement of Science, 
Nottingham, 1937, 


them and accomplishes its work by encouraging 
the formation of Research Associations represent- 
ing particular industries to whom an equal 
contribution is given. The Department is 
advised by a Council of scientific men of the 
highest rank. Research departments in the 
Universities, besides carrying out practical 
work, also train up students who make research 
their means of livelihood. 


Research may be carried out in various 
ways and with different objects :—(1) Funda- 
mental Research—Such as_ splitting of the 
atom or extreme low temperature investiga- 
tion. Their uses may not be apparent imme- 
diately, but no doubt will be ultimately found. 
They are expensive and depend on endow- 
ments and generous gifts; (2) Applied Research 
of fundamental character such as storage of 
fresh fruits, breeding of new wheats, etc., have 
important uses; (3) Research into problems 
of particular industries—These generally involve 
no new scientific principles, but aim at turning 
inventions to practical uses or discovering 
economic solutions for specific problems. They 
benefit the particular industry; (4) Private 
research carried out by progressive companies, 
the results forming trade secrets ; (5) Co-opera- 
tive research exemplified by the Mellon Insti- 
tute, U. S. A., whose memberhip is limited to one 
representative for each class of research. All 
the members sooner or later benefit by researches 
into problems not directly connected with 
their own. 


A very important question for research is 
finance. It is now sufficiently admitted that 
research must be paid for by those who benefit 
by it—the community and the industry. The 
attitude of industry has changed from indif- 
ference to support. In 1932-33, £167,370 was 
supplied by the industries. In 1935-36 the 
amount rose to £237,468. The position is still 
not satisfactory but there are signs that the 
movement now started will continue to gather 
momentum. 


Progress in research often causes rapid 
obsolescence in existing plant and equipment 
forming a hindrance to the adoption of the 
benefits of research. Suppression of valuable 
inventions on this score is a short-sighted policy. 


With the ever-increasing progress of research 
and collection of valuable data, co-ordination 

and co-operation are essential. Centralisation 
is necessary to prevent wasteful overlapping 
and duplication. Particularly is this the case 
with publications. A _ definite and practical 
scheme should be evolved to make available 
the results of research. If it be im ible to 
organise a nation-wide or world-wide system 
immediately, it should at least be possible to 
establish a clearing house system at a relatively 
small expense. 

K. C, CHAKKo, 
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The Diagnosis of Colour Defect.* 


‘THE Address by Dr. Mary Collins is devoted 

to an exhaustive examination of ‘‘ Tests 
in Common Use for the Diagnosis of Colour 
Defect ” with reference to their theoretical and 
practical consequences, failure to discriminate 
which is, in the Judgment of Dr. Collins, respons- 
ible for the difference of opinion regarding the 
commoner tests now in vogue. The study is 
confined to some of the recent investigations 
particularly relating to red-green defect, though 
three varieties of colour-blindness are said to be 
familiar to modern psychology (i.e., total colour- 
blindness, red-green blindness, and blue-yellow 
blindness). Dr. Mary Collins then refers to the 
more or less agreed view that red-green colour- 
blindness is a reduction system of normal colour- 
vision and observes that there exist different 
degrees of colour-blindness ranging from the 
extreme in which yellow and blue are the only 
two colours seen to milder cases in which sensi- 
bility to red and green is not totally impaired. 
Troland who has emphasized the inadequacy of 
the division or classification of the colour-blinds 
into protanopes, deuteranopes, and tritanopes, 
and llins who concludes it is quite unprofit- 
able (a despair like this would indirectly reinforce 
conclusions of Indian Psychology is the feeling of 
the epitomizer) to classify the colour systems of 
the colour-blind as there exist so many individual 
variations are cited in support of the existence of 
degrees of colour-blindness. 

Dr. Mary Collins then refers to “ anomalous 
trichromates”’ (i.e., cases which reveal unequal 
sensitiveness to red and green) and the Rayleigh 
equation (i.e., equating red and green to match 
yellow) results obtained by the use of which 
after an examination of 200 individuals (hundred 
men and hundred women) are shown in a graph 
(logarithms of the ratio of red to green). It is 
difficult to know where the normal curve turmi- 
nates and abnormality begins, observes Dr. Coilins 
and that the normal curve permits of fairly wide 
deviations. 


The question next considered is—Do anomal- 
ous trichromates form an intermediate state 
between normal trichroniates and dichromates ? 
This is followed up with another—Are these 
‘* dangerous colour-blinds”’? Testing of colour- 
blindness becomes exceedingly difficult, because, 
adult colour-blinds avail themselves of all kinds 
of second. aids to enable them to discriminate 
colour. It then, becomes obligatory so to devise 
the tests as to make the subject rely entirely on 
his own colour sensations, without recourse to 
auxiliary, artificial or adventitious aids. 


* Summary of the Presidential Address of Dr, Mary 
Collins, Psychology Section, British Association for the 
Advancement of Science, Nottingham, 1937, 


Dr. Mary Collins gives in the latter half of the 
address results obtained from the application of 
two tests. The field is the Ishihara Test for Colour 
Blindness (5th Edition) in which pseudo-iso- 
chromatic plates are used with coloured numerals 
on colou backgrounds. The results of testing 
42-colour blinds are tabulated. The test is des- 
cribed to be ‘‘ very reliable’ and did not allow 
any of the colour blinds to pass. 


The second is the Schaaff’s Mosaic Test 
(Tableaux-Mosaique-pour la Recherche du Dalton- 
isme), Results are tabulated of testing 40-colour 
blinds. Dr. Collins remarks that this can be 
“recommended as a fairly satisfactory test ’’. 


The spectrometer is the most fundamental 
test, but, it is seldom available for practical 
purposes. Majority of tests, except those con- 
ducted in scientific laboratories, are either lantern 
tests, or pigment tests. 


Dr. Collins suggests that a combination of the 
Ishihara, the first three tables of the Stilling 
and the Schaaff Mosaic tests should give “ fairly 
satisfactory diagnosis ’’ of colour blindness. But 
in vocations relating to Railway, Navy (certain 
branches) in aviation, and to a lesser degree 
motoring, in which coloured signals have to be 
discriminated, and re-acted to, the lantern test 
should be applied in addition. Dr. Collins makes 
no secret of the fact that the results obtained 
from the application of these tests can. by no 
means be considered decisive or conclusive, but, 
concludes the Presidential Address indicating the 
** inference that we are dealing not with linear 
variations in degree, but with multi-dimensional 
variations’. This is claimed to open up a wide, 
new field of investigation in the psychology of 
colour vision. 


The Phenomenon of colour-vision, normal, and 
abnormal, is undoubtedly more physical, — 
logical and anatomical than ponriagion- rom 
the Presidential Address of Dr. Mary Collins, 
which reveals painstaking and thorough-going 
investigation, distinctive chological colour seems 
to me to be missing. hat is the distinctively 
psychological, or para-psychological contribution 
made by the different theories of colour-vision 
and experimental tests connected with them ? 
Sooner or later, this straight question must be 
asnwered if the independent status of psychology 
is to be vindicated. Otherwise, psycholo 
merged in ay eg physiology and anatomy will 
altogether lost leaving behind just an insipid 
mixture of non-descript Behaviourism or Adap- 
tionism. This is the only comment which the 
epitomizer has permitted himself. His coclour- 
vision, let Dr. Collins rest assured, is -perfectly 
Normal ! 

R. NaGa RAJA SARMA. 
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State Intervention in Agriculture.* 


HE Address of Mr. J. M. Caie has 
called attention to certain important 
aspects of the problem of State Intervention 
in Agriculture. He has first of all examined 
the part played by me page as producer in the 
economic structure of the State, that is to say, 
the contribution of the products of agriculture 
and animal — to the total food consump- 
tion of the people. is comparison of the figures 
relating to an industrial country like t Britain 
with those of agricultural countries like Denmark 
and Norway is very interesting as they disclose 
that while in Britain the number of persons 
per acre of cultivated land is about 1-5, it is 
0-45 per cent. in Denmark and 1-1 per cent. in 
Norway while the percentage of the population 
engaged in agriculture is 6 per cent. in Britain 
as against 29 and 30 percent. re ively, in 
the other two countries. The value of the 
products of animal husbandry including 
therein meat, dairy and poultry produce, is 
nearly 24 times that of the crops raised in 
Britain while the corresponding ratios in Denmark 
and Norway are 8 and 3 respectively. It is very 
important to note that the value of eggs pro- 
duced in Britain exceeds the value of cereals 
produced in the country. The interesting line 
of study suggested by Mr. Caie, namely, the 
extent to which the products of a country’s 


* Summary of the Presidential Address of J. M. Caie, 
M.A,, B.L., B.Sc. (Agr, ). Agricultaral Section, British 
Association for the Advancement of Science, Nottingham, 
1937. 


agriculture and animal husbandry contribute to 
the total food consumption of the people is 
very vital in shaping the agricultural policy of 
a country. 

Mr. Caie has dealt with the question of State 
Intervention in Agriculture in regard to (1) 
Statutory Control, (2) compulsion of the minority 
to conform to the wishes of the majority and 
(3) assistance, financial, advisory or protective. 
He has briefly surveyed by way of illustration 
several Acts passed from time to time to show 
that intervention of the compulsory kind was 
effectively enforced for centuries. The Conta- 
gious Diseases of Animals Acts, the Insects 
and Pests Acts, the Horse-Breeding Act, the 
Milk and Dairies Acts are instances of Statutory 
Control of Agriculture. The Acts relating to 
marketing and grading are instances of State 
Intervention to compel the minority to conform 
to the wishes of the majority. Instances of 
protective intervention are the Acts relating to 
import tariffs and quotas designed to raise or 
maintain the prices of agricultural produce. 

After careful comparison with Denmark and 
Norway, Mr. Caie rightly: lays emphasis on the 
defects in British agriculture, namely, that 
it falls short of producing as much home-grown 
food as possible and of affording employment on 
the land to as many as practicable and points 
out the effect on employment and food produc- 
tion by the shrinkage of the cropping area in 
Britain by two millions since before the War. 
Mr. Caie very ably advocates the aim of econo- 
mic independence of the country as the key-note 
of agricultural policy of the State. 


Economic Research and Industrial Policy.* 


HE main aim of the Industrial Policy, of 
rationalisation of planning, is to promote 
economic efficiency, i.e., to increase income, 
output or satisfaction at the least cost, mone- 
tary, physical or real. The three main cate- 
gories of industrial policy are concerned with 
problems of industrial structure, administration 
and industrial technique. This paper is con- 
cerned with the problem of industrial structure, 
again sub-divid into problems of site, size 
and scope. 

The problem of site is of great importance 
to any business organisation, as a am choice 
of site would ensure the earlier attainment of 
the optimum location of resources and would 
eliminate much confusion and waste. A wisely 
conceived State-direction of location would 
ensure for the community the optimum distri- 
bution of its resources. A Royal Commission 
has been appointed in England this year to 
enquire into the causes which have influenced 
the present geographical distribution of the 
industrial population of England and to report 
what remedial measures should be taken ip the 
national interests. A measure of the concen- 
tration of any particular industry in any given 
area is obtained by comparing the proportion 
of all persons occupied in that industry in 
the given area with the corresponding proportion 


* Summary of the Presidential Address of Prof. 
P. Sargant Florence. Economic Science and Statistics 
Section, British Association for the Advancement of 
Science, Nottingham, 1937, 


for industry as a whole. But for purposes of 
State policy the fact of the geneeal diffusion 
of the given industry everywhere is more signi- 
ficant. If a dep area is to be developed 
by the introduction of new factories it is essential 
for the State to know which are the industries 
whose units can be artificially shifted. Some 
industries such as aerated waters are widel 
diffused wherever the population pr ts 
consumers, others such as cotton are narrow! 

concentrated where skilled labour is found. 
But there is probably a middle grade of indus- 
tries that need be neither completely diffused 
nor completely concentrated, some of whose 
units can, within limits, be sited anywhere 
without loss of efficiency. To this class belong 
industries like artificial silk, spinning, cocoa 
and chocolate, mining machinery, toys, games 
and sports requirements, rubber, biscuits, 
electrical ap tus and sugar confectionery 
which offer the best hope of large development 
in the depressed areas. In England at the 
present day the forces that determined the 
present localisation are changing and _ the 
market is becoming more important than fuel. 
Therefore, there should be a halt in the progress 
of localisation. Areas seem to be depressed 
to-day iargely because there industries were 
too self-centred and too far from the centre 
of the country’s population. De-localisation 
may soon taking place in the sense that there 
will be a smaller proportion of men employed 
in- an industry where that particular ust: 

used to be localised, The scarcity and high 
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rents of urban sites and new transit. facilities 
urge labour and factories to suburbs. In the 
last thirty years the trend of American manu- 
factures as a whole is found to have been away 
from large cities. 

In determining the size of factories there are 
economic factors at work common to all indus- 
trial countries rather than factors particular 
to any country. On the whole, facts in Great 
Britain, U.S.A. and Germany seem to justify 
the generalisation that the higher the mechani- 
sation of an industry the larger is the size of 
its constituent plants or factories. Where 
however the costs of transporting material or 
product are much greater than the economies 
of mechanised concentration, their plants will 
be scattered that is unlocalised and _ small. 
It is these conditions that probably keep 
industries like furniture, baking, printing and 
clothing small scale, i.e., small plant industries. 

The policy of the rationalisation movement 
is to increase the area under one planning and 
central authority, irrespective of whether that 
area consists of one or a number of plants. 
And the policy of planning goes so far as to 
advocate that this area under one control shall 
be a whole industry. In England we have a 
Big five in Banking, a Big four in Railways and 
a Big one in Chemicals. Where profits and 
costs are as measures of efficiency, it is 
of course the size of the firm that is being 
tested. The view of most theoretical economies 
has hitherto been that after a certain size is 
passed, in spite of marketing and financial 
economies, and plant decentralisation, the firm 
becomes too large to be manageable. Employing 
the same number of men or producing the same 
value of goods, a firm may reduce the number 
of its lines and though not changing its size, 





may thus narrow its scope. Such a policy 
would increase the scale of production of the 
standard lines retained. Rationalisation schemes 
often combine a policy of increased size. and 
scope for the firm or combine, together with 
diminished scope for constituent plants. 
Economic research must help current indus- 
trial policy in determining the optimum or 
the most efficient site, size and one of indus- 
trial policy. Different industries have vastly 
different sorts of site, size of firms and plants 
and scope. Thus electrical: engineering has 
predominantly large plants, associated with 
high mechanisation ; parr has predomi- 
nantly medium sized ts and high localisa- 
tion; the dealing or distributive trades, small 
plants and low localisation. Many industries 
follow these three examples, in Britain, America 
and Germany that we may speak of three types 
to each of which a common  pemey can perhaps 
be applied. The prevailing efficiency limit of size 
in manufacturing plants in Great Britain, America 
and Germany is in many manufactures one employ- 
ing over five hun men and for nearly all 
manufactures the prevailing size is increasing. 
The enlargement of the size of firms and 
combinations of firms so often involved in 
rationalisation and planning has often been 
opposed on the ground of the unwieldiness and 
the difficulty of any one brain managing huge 
organisations. Statistical evidence that has 
been offered of lower profits among larger firms 
is not easy to substantiate. The manager’s 
brain is, after all, just one factor determining 
the curve of return. The optimum, most. efficient, 
attern may be specialised narrow scope pro- 
uctive plants, sited in selected places, con- 
trolled by a wide scope integrated firm or 
combine which also does marketing and financing. 


The Pleistocene History of the West Midlands.* 


A® a field of activity for the amateur, geology is 

unique among the sciences ; for its laboratory 
is the countryside, and the equipment required for 
many sections of the subject is simple and 
inexpensive. Before the amateur can be of real 
value as an observer, recorder and interpreter 
of geological phenomena, the most essential 
thing is that he should acquire a broad founda- 
tion of basic principles; and for securing this, 
it is necessary to have small text-books each 
dealing with the attainments of some section 
of the subject and written in language that 
should be understandable by any intelligent 
person who has a good school education. Side 
by side, there should also be small general 
treatises written from various angles, demon- 
strating the multiplicity of the lines of approach, 
the recognition of which might well induce a 
man to take an active part in some section of 
the subject in which he is interested. 

The main body of the Address of Prof. Wills 
deals with ‘‘ The Pleistocene History of the West 
Midlands ’’—a study which owes nearly all its data 
to the work of amateurs. After giving an account 
of the different types of drift and their distri- 
bution in this area, Prof. Wills points out 
that a study of the sub-drift surfaces and of the 
river terraces makes it abundantly clear that 


* Summary of the Presidential Address of Prof. 
Leonard J. Wills, D.Sc, Geology Section, British Associ- 
ation for the Advancement of Science, Nottingham, 1937, 


the whole river system of the Severn and Avon 
was then at a considerably higher level than it 
is to-day. A thorough appreciation of the vast 
extent to which erosion has gone on, and of the 
enormous length of time involved, at once 
helps us to understand the apparently anomalous 
distribution of glacial drifts in this region. 
If we are right in claiming a former far wider 
distribution of the drifts than the areas where 
they now occur in force, the river valleys should 
provide a great deal of evidence concerning the 
way in which their destruction has been brought 
about. In the present case, this is certainly so ; 
for we have in the Severn and its tributaries 
a wonderfully developed system of river terraces 
and of deposits that originated under the 
cigorous conditions of glacial climates, the so- 
ralled tele gravels and melt-water flood gravels. 
A study of these has thrown much light on our 
roblem. Prof. Wills, however, points out that 
he actual interpretation of these drifts is 
extremely difficult for several reasons, and any 
conclusions that can at present be drawn are 
only tentative. He has illustrated his own 
ideas of the Pleistocene history of this area with 
maps, which though only diagrammatic and 
speculative, still serve to give a good picture of 
the general distribution of the ice and of the 
main drainage lines at successive stages in the 
melting of the glaciers, as deduced from the 
composition and distribution of the drifts in 
this area at the present day, 
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SCIENCE NOTES. 


Nobel Prizes for 1937.—The awards for the 
ear 1937 have been announced :—Physics : 
f. G. P. Thomson, London, Dr. C. J. Davison, 
New York; Chemistry: Prof. W. N. Haworth, 
Birmingham, Prof. Paul Karrer, Zurich; Physio- 
logy: Prof. A. Szent Gyérgyi, Szeged. 


. * * 


J. E. Duerden.—We regret to report the death 
of Prof. J. E. Duerden who was associated with 
the Wool Industries Research Association, Leeds, 
and the Department of Zoology in the University 
of Leeds, on September 4th, at the age of seventy- 
two. Dr. Duerden was formerly Professor of 
Zoology in the Rhodes University College, 
Grahamstown, S. Africa, and later occupied many 
important itions in Zoology at many Univer- 
sities in the United States of America and Canada. 
Ilis publications include numerous papers on 
Marine Zoology with special reference to the 
structure, development and biology of Anthozoa, 
in which latter group he was an acknowledged 
authority. The later years of his life were partly 
devoted to wool research and certain other aspects 
of economi¢ zoology in which his work on 
** Ostriches and Ostrich Farming in South Africa” 
is a notable contribution. pS Bt 

* * * 


Recent Sculptural Acquisition in the Govern- 
ment Museum, Madras.—Various fine Hindu 
sculptures were noticed in different places in 
the Madras Presidency by Mr. C. Sivarama- 
murthy, the Archeological Assistant in the 
Government Museum, and a number of them 
have now been acquired for the Museum, and 
are exhibited in the Hindu scupltures gallery. 
Of those from Anantapur District, which 
represent the work of the sculptors under the 
Nolamba kings, the most interesting is an image 
of Umamahesvara with the name of the donor 
inscribed on the pedestal in letters of the 9th 
century A.D. The workmanship of the image is 
suggestive of the sculptural forms and technique 
at Ellora. The huge image of Kali and the 
profusely carved pillars are also typical of the 
style of that school. An inscribed Sati stone 
of the 16th century is another interesting addi- 
tion from this District. 


Of the sculptures from Tanjore District an 
imposing figure of Dakshinamurti typical of 
the Chola style of workmanship and a smaller 
but well-carved image of Bhairava may be 
mentioned as important. A fine eight-armed 
image of Durga in the Pallava style of workman- 
ship, noticed by Mademoiselle Bruhl of the 
Musse Guimet, Paris, during her visit a year or 
two ago, is another important sculptural addi- 
tion to this section from Tanjore. 

Among those from Chingleput District are 
Pallava sculptures, including lions. One of these 
sculptures represents a group of seated Maha- 
purushas and another Mahishasuramardini with 
a single pair of arms. A mutilated figure of 
Subrahmanya and a headless carving representing 
one of the mothers of the Saptamatrika group 
are fine examples of a little known school of 
sculpture belonging to the 9th-10th centuries 


of —- South India may well be particularly 
proud. 

The large number of sculptures from: North 
Arcot District are of the later Pallava period. 
A beautiful large sized image of Surya, three 
different iconographic forms of Dakshinamurti, 
a Ganesha, a Gajalakshmi, similar to the carving 
of that Goddess at Mahabalipuram but without 
her attendants, a Brahma, three well-carved 
dwarfish Yakshas, some architectural pieces 
including Yali and elephant corner pieces, 
a Yali and Gandharva frieze, a gargoyle in the 
form of a Yaksha with mouth wide open to 
drain the water from the sanctum, are among 
the most important from this District. 

From South Arcot have come six later 
Pallava images re the mothers of the 
Matrika group. hese were noticed some years 
ago by Mr. T. G. Arevamuthan. 

* 


Man’s Most Primitive Ancestor.—Dr. 
G.H. R. von Koenigswald, Geologist of the 
Geological Survey of the Netherlands East 
Indies and Research Associate of the Carnegie 
Institution of Washington, has recently dis- 
covered in Central Java a mandible and a skull 
cap of Pithecanthropus, ‘‘ the Java ape man’”’. 
The mandible is very heavy and shows an 
ape-like dentition with enormous teeth. The 
skull cap is more complete than the find, 
Prof. Dubois made in 1891. The new finds 
prove, that Pithecanthropus was a real man, 
and having a brain capacity less than that of 
the Peking man; he must be regarded as the 
man’s most primitive ancestor, known till now. 


Science announces, that an expedition to 
South Eastern Asia, Java and Phillipines, spon- 
sored by the Academy of Natural Sciences of 
Philadelphia and the Peabody Museum of 
Harvard University, left New York on October 
6. Dr. Hellmut de Terra will be the leader of 
the Expedition. The Expedition will proceed to 
Mandalay in North Burma and with the co-ope- 
ration of the Burma Division of the Geological 
Survey of India, the expedition will explore the 
regions on the banks of the Irrawadi River for 
fossils of pre-historic man. The Expedition which 
will then proceed to Java and Phillipines, is a 
result of the discussion arising at the Inter- 
national Symposium on " Early man ’”’, 


The University of Travancore.-—On the eve 
of his 26th Birthday, which fell on the 2nd 
November, His Highness the Maharaja of Travan- 
core issued a Proclamation establishing and in- 
corporaiing a University in Travancore. The new 
University will provide for the gradual development 
of Technical and Technological Education, makes 
greater and more systematic provision for the 
furtherance of original research in the various 
branches of applied science and _ generally 
contributes towards the cultural and educational 
advancement of all classes of subjects by pro- 
viding for conservation and promotion of Kerala 
Art and Culture. 

H. H. the Maharaja of Travancore is the 
Chancellor of the University, Maharani Sethu 
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Parvathi Bai is the Pro-Chancellor, and Sir C. P. 

Ramaswami Aiyar and Dr. C. V. Chandra- 
sekharan will be the Vice-Chancellor and Pro- 
Vice-Chancellor, of the University, respectively. 


The “Lohon” Plant.—Much valuable infor- 
mation is now available concerning the Lohon 
plant, whose cultivation is restricted to the 
mountain regions in the north-eastern Kwangsi 
Province, China, where it is grown by primitive, 
aboriginal tribes. Oniy the dried Lohon fruits, 
which are used as a household remedy by Chinese 
for combating congestion of the lungs resulting 
from colds and as a general tonic, were available 
so far to botanists, who were therefore, unable 
to identify the fruit. 

The late Dr. Friedrick V. Coville, botanist of 
the U.S. Department of Agriculture, spent over 
twenty years to obtain herbarium specimens of 
the plant, but in vain. 

According to a report from Dr. G. Weidman 
Groff, leader of the National Geographic Society- 
Lingnan University expedition, ‘“ the Lohon 

lant is a vine with leaves and tendrils somewhat 
like those of grape but more delicate. It is 
found in small patches on steep mountain slopes 
under semi-tropical conditions, never much iess 
than 2,000 ft. above sea level and is trained on 
rough arbors of saplings, about six feet high. 
The fruits of several varieties vary from the size 
of an egg to that of a tennis ball—-some are 
roughly egg-shaped and others are nearly round. 
When ripe, one variety is greenish yellow, another 
a beautiful dark red. The shell is brittle, inside 
is succulent flesh, fibre and flat seeds somewhat 
like those of a water melon but larger.”” The 
Lohon is grown by shy superstitious aboriginal 
tribes but they employ highly developed horti- 
cultural technique. ‘“ In addition to training 
the vines on arbors in such a way as to avoid 
too much shade for the fruit, they propagate the 
plant by a vegetative process and most surpris- 
ing of all, they fertilize the flowers of the bearing 
plants by hand pollination.’”” The fruits are 
not eaten as such, but are steeped in broth or 
tea. The fruits are processed carefully for the 
market. The plant, according to Dr. Groff, does 
not belong to the Passifloracew, as many bota- 
nists had suggested, after examining the dried 
fruits. Now that specimens of leaves, blossoms 
and fresh fruits, are available for examination, 
it will be possible for botanists to identify the 
plant and assign to it the proper place in the 
systematic classification as plante. 


Symbols of epneentibisieetnes and Physico- 
chemical Quantities and Conventions relating 
to their Use.—The report of a Joint Committe 
of The Chemical Society, The Faraday Society 
and The Physical Society, which has just been 
published (Cher. and Ind., 1937, 56, 860) gives 
a list of symbols and abbreviations for quantities 
employed in thermodynamics and for other 
quantities which are of interest to both chemists 
and physicists. The list has been composed with 
great care and represents a successful attempt to 
correlate the views of chemists and physicists 
with regard to the use of symbols. he com- 
mittee examined a number of recommendations 
contained in published reports and has given due 
consideration to the usages adopted by authors 


of well-known text-books on relevant | subjects 
and have endeavoured to avoid, as far as possi- 
ble, direct conflict with established usage in rela- 
ted fields. The report is an extremely valuable 
one and the reocummienibaneats worthy of universal 
adoption. 

* * * 

Improvement of the Jarila Cotton in Khan- 
desh.—Funds for further work on Jarila 
cotton, with its superior quality fibre and its 
shining lustre, have been recently sanctioned 
by the Indian Central Cotton Committee. This 
strain was isolated after 5 years of careful and 
systematic experimentation at Jalgaon. Further 
work will be conducted on the following lines :— 
(1) Cultivation of rigid yield tests of the pro- 
mising yellow flowered neglectum strains on 
the Government farms and in the district, with 
a view to ascertain their behaviour under varied 
conditions of soil and climate obtaining in 
Khandesh. (2) Further selection work on the 
neglectums with a view to combine high ginning 
percentage and good yield. (3) Exploration of 
wilt- free plants from the high # wilt-infected 
patches in East Khandesh and their subsequent 
testing in uniformly and highly wilt-infected 
field on the Jalgaon farm, with a view to provide 
material for developing homozygous wilt-resis- 
tent strains under controlled conditions at 
Poona. (4) Testing of strains selected by the 
plant pathologist to the Government of Bombay, 
for wilt t resistance. (5) Collecting data to ascer- 
tain if wilt has been gradually spreading south- 
wards or westwards from the infected parts of 
East Khandesh. (6) In the event of homo- 
zygous wilt immune strain being developed, to 
transfer complete wilt immunity to the promising 
verum strain. 

4 * 7 


Mineral Production in India during 1936.— 
The total value of minerals produced during 
1936, in India (including Burma) was nearly 
£ 19,500,000, an increase of nearly £81,000 over 
the oe for the previous year, according to 
Recor of the Geological Survey of India 
(Vol. 72, part 3). 

The two principal minerals of India are Coal 
and Petroleum. As producer of Coal in the 
British Commonwealth, India comes second to 
the United Kingdom, and ranks ninth in the 
world. The coal my during the year was 
a little over 22,500,000 tons valued at nearly 
6} crores of rupees. Of this Jheria coal field 
alone accounted for over 39 per cent. The 
develo = pay of iron and steel industry in India 
has led to the creation of several plants for the 
manufacture of hard coke of metallurgical quality. 

Although second in i rtance among the 
minerals, India produced pen 335,000,000 gallons 
vr 0-64 per cent. of the "well? s output of 
petroleum, her place on the world’s list of oil 
producing countries being thirteenth. 

99-5 per cent. of India’s total gold output 
(333,385-6 ounces valued at £ 2,300,000) comes 
from Kolar, Mysore State. Of ‘the four mines 
in the Kolar Gold Field, the Champion Reef 
and the Oorgaum mines, the two deepest in the 
field, reached vertical depths of nearly 8,000 feet 
below the field datum. This development has 
opened up a number of shoots of payable ore, 
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India is the second largest producer of iron 
ore in the British Empire, and ninth in the 
world. India’s output, however, is completely 
dwarfed by the spdetion: in the United States 
and France, but her reserves of ore are not 
much less than three-fourths of the estimated 
total in the United States and there is hope that 
- India will eventually take a much more impor- 
tant place among the world’s producers of iron 
ore. During the year 1936, India produced 
2,500,000 tons of ore valued at nearly Rs. 40 
lakhs. The mines are mainly in Singbhum, 
Bihar and Keonjhar and Mayuerbhunj States. 

The other minerals produced in India are: 
Lead (73,000 tons extracted from 469,000 tons 
of ore), Copper (7,200 tons), Manganese ore 
(813,000 tons valued at £14 millions), Mica 
(87,000 cwts. valued at £ 244,000), Ilmenite, Tin, 
Limestone, Gems, etc. 

* = * 

Meteorites.—The Geological Survey of India 
has the best collection of meteorites in Asia, 
and the collections rank fourth or fifth in the 
world. They are housed in three fine cases in 
the Indian Museum, Calcutta, and comprise some 
475 falls of which 299 are stone and 167 are iron. 

A popular article on meteorites by Dr. A. L. 
Coulson, has recently been published. There are 
two types of meteorites, iron, composed mainly 
of nickel iron, and stones, composed mainly of 
silicates, but there is every gradation between 
the two types though the intermediate types are 
rare. The maximum number of these extra 
terristrial bodies fall generally in May and June, 
though in July, another summer month, the 
number of recorded falls is a minimum. The 
largest meteorites are all iron, the largest example 
is that at Hoba in South West Africa weighing 
60 metric tons. The largest stone meteorite is 
that which fell in Arkansas, weighing 820 Ibs. 
Whether or not a meteorite will split into several 
pieces when it reaches the atmosphere, resulting 
in a meteoric shower, will depend on various 
factors. Showers of meteoric irons are rare but 
a well-known one is that of Samelia in Rajputana 
which fell in 1921. Showers of stones are common. 
The largest area covered by a shower was the 
one which fell at Khairpur, Punjab, ir 1873, the 
area covered being 16 by 3 miles. 

The meteorites are objects of great interest not 
only on account of their variety but also because 
of their composition and structure. They are 
the only tangible source of our knowledge of the 
universe around us, being actual portions of 
extra terrestrial bodies belonging to our solar 
system. The Geological Survey of India earnest- 
ly request the co-operation of individuals and 
local officials in the collection and preservation 
of valuable meteorite specimens. 

7 * * 


Recent Locust Movements.—Concentrations 
of solitary locusts leading to considerable but 
scattered egg-laying, appear to have been found 
in the eastern area of the Indian desert, such 
as East Bikaner and Western Jaipur, in June 
and July when there was good rainfall in those 
areas. As a result, there was quite a large 
increase of population in the course of a month 
and a half, which was mostly found among the 
‘ Bajri’ fields in that area. As there was a 
break in rainfali in August, there was little 
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further breeding, but with the appearance of 
severe dust or thunder storms in the latter half 
of the month, coming from a north-eastern 
direction, the major part of the new generation 
of locusts would apeets to have migrated with 
the storms towa the south-west. In one 
case, this migration took the form of a loose, 
swarm as reported by some of the citizens, over 
Sardarshahr town on the 23rd August. Further 
observations have showed that the migration 
movements continued off and on throughout 
September and at present the locusts are 
gradually moving into the Baluchistan area. 

If good rains had fallen during August and 
September, a second generation of the locust 
might have been produced, and might have led 
to the formation of real swarms. As it is, at 
ee there is no danger of any locust out- 

reak this year. 

* * . 

Recent Additions to the National Zoological 
Park, Washington.—Nearly a thousand birds, 
beasts and reptiles collected from Australia, New 
Guinea, Moluccas, Komodo, Celebes, Java, Siam, 
Malaya, Sumatra, India, Ceylon, Sudan, Egypt 
China, Borneo and Bali, have recently been 
added to the National Zoological Park in 
Washington, 1D.C., one of the most complete 
zoos of the world, and are now on exhibition 
to the thousands of visitors. The expedition, 
sponsored by The National Geographic Society 
and the Smithsonian Institution under the leader- 
ship of Dr. Harold Mann, was on the fieid for 
over nine months and gathered perhaps the 
largest and most unusual assortment of wild life 
that was ever brought to the United States in 
a single shipment. Dr. Mann and his associates 
experienced several thrilling adventures and had 
to exercise exacting care in order to keep alive 
and in good health, the numerous animals during 
the transport. 

The valuable additions include, a serow, a 
creature with the characteristics of both a goat 
and an antelope, a native of the mountains of 
Sumatra, and a giant ‘dragon’ lizard, seven 
feet long from Komodo. 

+ + + 

It is not generally known that Louis Pasteur 
patented his discoveries. In a communication 
published in Science (1937, 86, 327) Federic 
mentions that Louis Pasteur actually patented 
the results of his researches in the manufacture 
of beer. The patents were never assigned, and 
no record of anything having been done with 
them has been found. No attempt appears to 
have been made to commercialize the inventions. 

* * * 

Bending Wood by Hand.—The Forest Pro- 
ducts Research Bulletin, No.17 (His Majesty's 
Stationery Office, Price Ish.) gives valuable 
information based on experience gained at the 
Forest Products Research Laboratory and 
should prove of real value to all engaged in this 
class of work. Methods for producing a variety 
of simple and complicated bends are described 
and each operation is clearly illustrated in 
detail by photographs. Helpful suggestions are 
made for improving existing equipment while 
notes are included on the methods of setting 
the bends and on the precautions to be taken 
to obtain success, 
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Lord Nuffield’s Munificence.—Lord Nuffield 
has announced his intention to make a generous 
grant to the University of Oxford for the 
promotion of Physical Chemistry. To quote his 
own words, ‘‘ I understand that one branch of 
Physical Science with which the name of Oxford 
is particularly associatied at present, is Physical 
Chemistry and I am aware of the importance of 
that subject in relation to other sciences which 
are of special concern to industrialists. Having 
heard of the unsatisfactory condition in which 
the physical chemists in Oxford are obliged to 
work, I should be happy to give the University 
a sum sufficient for the building and equipment 
of an up-to-date laboratory of Physical chem- 
istry.” He has offered a site worth about 
£ 100,000 and a sum £ 100,000 to be used for 
the erection and equipment of the laboratory. 

x + . 


Everest Expedition for 1938.—Reuter’s 
Agency announces that Mr. Tilman has been 
selected to lead the Mount Everest Expedition 
in 1938. Mr. Tilman was a member of the 
Reconnaissance party of the 1935 expedition and 
also led the party which climbed Nanda Devi 
last year (see Curr. Sci., 1936, 5, 228). 

* * + 


Indian Science Congress: Jubilee Session. — 
Sir James Hopwood Jeans, the distinguished 
English Astrophysicist, has agreed to preside 
over the Indian Science Congress, 1938. 

Among his numerous contributions to the 
advancement of Astrophysics, mention may be 
made of his investigations on the effect of gravi- 
tation on the motion of stars; binary stars, 
nature of spiral nebule, theory of giant and 
dwarf stars and evolution and _ radiation of 
gaseous stars and nebuile. 

* * * 

Lord Rayleigh has been elected President of 
the British Association for the Advancement of 
Science, in succession to Sir Edward Poulton. 
The next annual mesting will take place at 
Cambridge in August 1938. 

* + 

Central Irrigation Board.—At the Eighth 
Annual Meeting of the Central Board of Irriga- 
tion, Mr. Richardson, Chief Engineer, P.W.D., 
U.P., was elected President for the next year; 
Mr. A. Gordon, Chief Engineer, Sind, and 
Mr. J. D. H. Bedford, Punjab, were elected 
Vice-President and Third Member of the 
Executive Board, respectively. 

* * 


Indian Forester announces that Sir Gerold 
Trevor, C.1.£., Inspector-General of Forests and 
President, Forest Research Institute and College, 
Dehra Dun, will make over charge of his duties 
to Mr. I.. Mason, C.1.E., 0.B.E., M.Cc., on the 30th 
November 1937, on which date he will proceed 
to Europe on leave preparatory to retirement. 

+ — * 


University of Lucknow.—Dr. Radhakamal 
Mukherjee of Lucknow University, who went 
on a lecture tour to Europe and America has, 
after 6 months of absence, returned to India 
and resumed his fiuties. 


7 

University of Mysore.—1l. Convoction.— 
The 20th Annual Convocation for conferring 
degrees was held in Mysore on the 29th October 


1937, His ine, the Chancellor, presiding. 
Mr. T. R. Venkatarama Sastri, B.A., B.L., C.LE., 
Advocate, Madras, delivered the Convocation 
Address. 

297 candidates were presented for degrees in 
oe and 42 ss were admitted to 
egrees in 

Personnel. The Vice-Chancellor and Pandit 
K. Gopalakrishna Sastri of the Maharaja’s College 
were among those on whom Distinctions were 
conferred by His Highness the Maharaja at the 
Dasara Durbars. 

The Vice-Chancellor Mr. N. S. Subba Rao 
received the title of ‘‘ Rajakaryapravina” and 
Pandit Gopalakrishna Sastri that of “‘ Sahitya 
Ratnam ”’ 

3. Examinations.—The result of the October 
L.M.P. examinations were published. They were 
as follows :— 

No. No. 


examined passed 
First examination 9 4 


Second ns re 26 18 
Third 9 Be 37 18 
Final 1 tA 55 19 
7 a * 
Announcements. 


The Third Pre-historic Congress of the Far 
East will take place at Singapore from January 
24-29, 1938. A large number of Anthropo 
logists and Prehistorians will take part in the 
Congress. Further information can be had 
from the Director, Raffles Museum, Singapore, 
Straits Bettlemente. 

* * 

The Sixteenth International Physiological 
Congress will be held at Zurich from August 
14-18, 1938, under the presidency of Prof. W. R. 
Hess of the University of Zurich. The meeting 
marks the 50th annivarsary of the foundation of 
the International Physiological Congress. Those 
interested should communicate with Prof. A. von 
Muralt, 5, Butil platz, Born, Switzerland. 

* am 


The Fifteenth Annual Conference of the 
Medical Research Workers in India will be held 
from November 29 to December 4 at Delhi, 
under the auspices of the Indian Research Fund 
Association, which gives annual grants to a 
number of medical research workers in different 
parts of India. The Viceroy will open the 
session at 11 aA.M., on November 29. A large 
number of delegates from the various provinces 
is expected. 

* * x 

A Bureau of Human Heredity has been 
formed for the purpose of collecting as complete 
a record as possible of current information on 
human genetics. The Bureau would gratefully 
receive all available material from Institutions 
and Individuals which furnishes well-authenti- 
cated data of the transmission of human traits 
of any kind. Such material may kindly be 
transmitted to Prof. R. Ruggles Gates, 115, 
Gower Street, London, Ww: C.I. * 

- 


McLeod Gauges.—Messrs. Edwards & Co. 
have developed a modified form of the McLeod, 
which is free from the defects associated with 
the more usual forms of the instrument, Thus 
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the original McLeod has a fragile glass reservoir 
and the rubber connecting tube which rapidly 


perishes permits of the leakage of air into the 
gauge and vacuum system and also conta- 


minates the mercury. These defects have been 
eliminated and the new rubberiess type of 
McLeod of Messrs. Edwards and Company is 
2 re advance on anything at present avail- 
able. 

In the new instrument all parts in contact 
with mercury are of stainless steel with the 
exception of the actual gauge head which is 
easily removable for cleaning or replacement. 
The mercury reservoir is unbreakable and there 
is nothing to deteriorate or contaminate. The 
glass head is joined to the vertical steel tube by 
a standard conical joint sealed with vacuum wax 
and standard calibrated replacement heads can 
be fitted quickly. Further details regarding the 
gauges can be obtained from the leaflet MES. 1, 
recently issued by Messrs. Edwards and Company, 
London. 

* * * 

We acknowledge with thanks receipt of the 
following :— 

** Journal of Agricultural Research,’’ Vol. 55, 
Nos. 4 and 5. 

‘* Monthly Bulletin of Agricultural Science 
and Practice,” Vol. 28, No. 10. 

** Agricultural Gazette of New South Wales, ” 
Vol. 48, No. 10. 

“ The Philippine Agriculturist, ’’ Vol. 26, No. 5. 

** Journal of the Royal Society of Arts,” 
Nos. 4427-30. 

** Biochemical Journal, ” Vol. 31, No. 9. 

** Biochemical Journal,” Index of Authors and 
Subjects, Vols. 21-30. 
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*“‘ Journal of the Institute of Brewing, ’”’ 
Vol. 43, No. 10. 

*“* The Chemical Age, ’’ Vol. 38, Nos. 952-955. 

** Journal of Chemical Physics,”’ Vol. 5, 
No. 10, 

** Berichte der Deutschen Chemischen Cessel- 
schaft, ” Vol. 70, No. 10, 


‘i... Experiment Station Record,” Vol. 77, 
o. 4. 

“‘ Experiment Station Record,” Index to 
Vols, 61-70. 


“Transactions of the Faraday Society,” 
Vol. 33, No. 198. 

‘* Indian Forester, ’’ Vol. 63, No. 11. 

* Forschungen und Fortschritte,”’ Vol. 13, 
Nos. 28-30. 

** Genetics, ’’ Vol. 22, No. 5. 

* Scripta Mathematica,’’ Vol. 4, No. 4. 

** Medico-surgical Suggestions, ’’ Vol. 6, No. 10. 

** Mathematics Student, ’’ Vol. 5, No. 1. 

“ American Museum of Natural History,” . 
Vol. 40, No. 3. 

** Nature,’ Vol. 140, Nos. 3543-46. 

** Journal of Nutrition, ’’ Vol. 14, No. 4. 

** Canadian Journal of Research,” Vol. 15, 
No. 9. 
** Ceylon Journal of Science,” Vol. 2, Part 2, 
Section E. 

‘* Science and Culture, ” Vol. 3, No. 4. 

‘** Sky,” Vol. 1, No. 12, 

** Science Progress, ’’ Vol. 32, No. 126. 

** Science Digest, ’’ Vol. 2, Nos. 4 and 5, 

** Indian Trade Journal,”’ Vol. 126, Nos. 
1634, 36-37. 

CATALOGUES. 


Wheldon and Whesley, ‘“* Books on Botany,’’ 
Part 2. 


ACADEMIES AND SOCIETIES. 


The Indian Academy of Sciences : 


October 1937. SECTION A.—A. MOESSNER : 
Einige Diophantische Probleme und Zahlentheore- 
tische Resultate. P. SURYAPRAKASA RAO AND T. R. 
SESHADRI : Reactivity of the double bond in couma- 
rins and related a-B unsaturated carboxyl compounds 
—Part IV. Action of bromine on Coumaric Acids. 
The primary products are the dibromides of the 
bromo-compounds produced by the addition at 
the double bond, subsequent substitution in the 
nucleus, and final ring closure to yield bromo- 
coumarins. S. L. MALURKAR: Ellipsoidal Har- 
monics of Large Orders. 


SECTION B.—M. K. SuBRAMANIAM: Is the 
chromophebic part of the Golgi Apparatus and 
Mitochondria the Ergastoplasm?—A _ discussion 
on the subject. A diagrammatic representa- 
tion of the positions and supposed structure 
of the Golgi-apparatus and the mitochondria, as 
also of the Ergastoplasmic fibrille is given in 
order to demonstrate the possibility of the chro- 
mophobic core of the golgi and mitochondria 
being the Ergastoplasmic fibrille. I. FRoILANO 
DE MELLO AND Luts DA FOoNsECA: Further 
notes on the Hemoparasitology of the Indian 
Birds. I. FromaNno DE MELLO, VANCTEXA 


DESSAI AND VAMONA XELDENCAR: On a@ cerco 
monad parasite of the intestinal tract of the penta 


tomid b Aspongopus obscurus (Fabr.). The 
species described constitutes the second one 
belonging to the genus T'rimitus, and has been 
named T'rimitus ramaraui, n.sp. G. V. NARAYANA: 
On the nectar secretion in the coconut flowers 
(Cocos nucifera, Linn.).—Septal nectaries and 
hydathodes are, for the first time. reported in the 
coconut. M.S. RANDHAWA: A Noile on Aplano- 
spores in a species of Oedogonium.—A discussion 
on the spore-like bodies obovoid in shape present 
in a fertile species of Oedogonium. These bodies 
are found singly inside each cell and their produc- 
tion is not influenced by high altitude and 
sopumpenying, low temperature as summarised 
by Handa. These bodies are not parasitic fungi. 
They are probably “zoospores’’ and it is more 
appropriate to call them “‘ Aplanospores ”’ rather 
than “ Akinetes”. Ras NatTH and G. W. 
CHIPLONKER: Paleontological Study of Gastro- 
pods from Laki and Bagatora, Sind.—The strati- 
graphical and zonal distributions of the gastro- 
pods have been reported. 8S. Jones: On the 
Origin and Development of the Cement Glands in 
Etroplus maculatus (Bloch).—-The cement organs 
take their origin from the inner-layers of 
ectoderm. The gland rudiments appear when the 
embryo is 38 hours old, they grow in size and 
remain active till the fourth day after which 
they begin to degenerate and finally disappear by 
the seventh day, 
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The National Academy of Sciences : 


October 28, 1937.—B. P. PANDE: Prosotocus 
himalayai, n. sp., a Frog trematode (Lecithoden- 
driide). P. B. GANGULY: On an equation for the 
Viscosity of Mixtures. 


Indian Chemical Society: 


August 1937.—S. S. BuHatnacar, H. Lgss- 
HEIM AND MOHAN LAL KHANNA: On the Atomic 
Susceptibility of Divalent Copper. RANAJIT 
GuHosH: A New Synthesis of Caronic Acid. 
J. C. GuHosn, S. K. BHATTACHARYA AND 
M. L. Narasm™mua Murra: Effect of the Simul- 
taneous Action of Radiations of Different Fre- 
quencies on the Bromination of Cinnamic acid 
and Stilbene. S. N. CHAKRAVARTI AND K. 
GANAPATHI: Synthesis . of o-Cyanoaldehydes. 
PartI. U.P. Basu ann 8.K, Das Gupta : Acridine 
Derivatives as Antimalarials. KunsJ BEHARI 
LAL AND HANS’ KRALL: The Phenylthio 
carbamides. A Contribution to the Study of the 
Triad-N.C.S.—Part IV.—The Action of Aqueous 
Silver Nitrate on the  Phenylthiocarbamide. 


Kuns BEHARI LAL AND Hans KRALL: The 
Phenylthiocarbamides. A Contribution to the 
study of the Triad-N.C.S.—Part V.—Acetion 


of Nitrous Acid on aa-Methyl phenylthiocarbamide. 
J. C. CHOWDHURY AND D. H. PEacock: 
Dihydrokurchine. PRAFULLA KUMAR BOSE AND 
(Miss) ASIMA MOOKERJEE: Natural Glucosides. 
Part I.—The Constitution of the Glucoside present 
in Murraya exotica. P. NEOGI AND SARAJIT 
eg NANDI: New Compounds of Gallium. 
‘art Il. 


Botanical Society: 


October 1937.—N. K. CHATTERJI: Studies on 
the respiration of Eugenia Jambolana leaves with 
respect to their sugar, acid and catalase content. 
JILLELLA VENKATESWARLU : Siructure and Deve- 
lopment of the Embryo-sac of Pemphis acidula 
Forst. B. C. Kunpu: A New Species of Poly- 
arthrodactylous Nitella with a review of the Allied 
Species. C. BHASHYAKARLA Rao: The Zygne- 
moidee of the United Provinces, India—lI, 
I. BANERJI AND H. C. GANGULEE : Spermatogenesis 
in Ejichhornia crassipes Solms. <A. C. JosHt, 
Megasporogenesis in Alcevera Linn. H. G. 
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CHAMPION : Note on Phenological Observations te 
be made in India. S. A. PARANDEKAR: A Note 
on the Uredo on Jasminum malabaricum Wight. 


Association of Economic Biologists, 
Coimbatore: 


September 9, 1937.—E. K. JANAKI AMMAL: 
Some Experimental Evidence for the Origin of the 
Indigenous Canes of India.—The indigenous 
cultivated canes of India, the so-called S. barberi 
and S. sinense of Jesweit, occupy taxonomically 
. position intermediate between the noble cane 

S. officinarum and the wild species, S. sponta- 
neum. Evidence for the origin of these canes 
from S. Spontaneum has been obtained from (1) 
the study of the occasional giant  triploids 
amongst selfed progenies of S. spontaneum in 
which resemblance to. S. barberi is very pro- 
nounced ; (2) the occurrence of giant inter- 
specific hybrids from fertilisation of unreduced 
gametes in one of the parents; (3) from the 

henomena of heterosis met with in crosses 

tween widely separated chromosomal types 
of S. spontaneum and (4) variation in sucrose 
content "a in populations of S. spontaneum 
seedlings. M. Tuomas: The Relative Func- 
tion of the "Bieus Pectinase and Ovxalic acid in 
the Parasitic Fungi-—The enzyme production 
of three parasitic fungi, Botrytis Cinerea, 
Schlerotinia sclerotiorum and Sclerotium Rolfsii 
have been studied with special reference to 
their capacity to produce oxalic acid. 

October 1925.—J. S. PatTEL: Coconut Breeding. 
—The results of the work carried out at the 
Agricultural Research Station, Kasargod, are 
given. M.C. CHERIAN AND C. K. SUBRAMANIAN : 
Studies on the white Moth Borer of Sugarcane in 
South India.—The life-history of the moth, 
symptoms of damage, extent of damage, the 
species of Scripophaga occurring in South India, 
natural enemies of the moth and remedial 
measures are described. 


Meteorological Office Colloquium, Poona: 


October 5, 1937.—Dr. S. K. BANERJI summar- 
ised the recent work of Sir George Simpson and 
F. J. ScRASE on the distribution of electricity in 
thunder clouds. 


Erratum. 
Vol. VI, No. 4, October 1937, contribution entitled ‘‘ The Chemical Effects of Electrical 


Discharge,” 
Page 179, Column 2— 
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